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FIG. 2. INTERIOR OF STEEL DROP-BOTTOM 


CARRYING IRON ORE. 


re car Was placed on the Duluth & Iron Range 
Ry. for experimental service. Up to that time, 
he ore was handled in wooden cars and in steel 
hopper cars having 45° hopper slopes. These 
older steel cars had each two openings 42 ins. 
wide and 3S ins. long (11.2 sq. ft. area), sepa- 
rated by a cross-tie sill 6 ins. wide. About 11,- 
WOU cars of this type are in use on the three 
largest ore carrying roads: the Duluth & Iron 
Range Ry., the Duluth, Missabe & Northern 
Ry., and the Great Northern Ry. Owing to their 
small openings these cars will not dump the 
load unaided, even under the most favorable 
weather conditions and with the easiest running 

‘res. Stoking (from the top and through the 
openings from below) is resorted to, as well as 
bumping of the car sides, a large gang of men 
being kept on each dock for this service. 

The sample Summers car above referred to 
had a single opening 6 ft. 4 ins. square, or a total 
area of 40 sq. ft., which opening was closed by a 
pair of doors hung longitudinally, hinged on the 
suter sides of the opening and sloping inward 
and downward at an angle of 30°, meeting in 
the center. At the time this car was designed it 
was not thought advisable to let the doors of 
such a large opening drop instantly; the experi- 
ment never having been tried it was feared that 
the impact of such a large body of ore would 
injure the ore pockets and dock structure, and 
the doors of the sample car were therefore con- 
trolled through worm gearing, operated by a 
crank from either side of the car. With this 
deor operating mechanism it was not always 
necessary to open the doors to full width, the 
entire load having run out before the doors were 
wide open. As a result of the experiment, 800 
cars were ordered on the lines of the sample car, 
and these were put in service on the Duluth & 
Iron Range Ry. in the spring of 1909. Fig. 3 is 
a drawing of the car and Fig. 6 shows an in- 
terior view. 





Many enviable records in ore handling were 
made with these cars, notably that of loading 
the steamer “William E. Corey’ in 39 mins. at 
Two Harbors, Minn., on Oct. 10, 1909. The cargo 
in this instance had all been arranged before- 
hand, 9,311 tons of ore having been placed in 
33 pockets of the new steel dock (these pockets 

rresponding to the 383 hatches of the steamer), 
and the balance of SOO tons held in Summers ore 
cars over the pockets The loading commenced 
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at 2.17 p. m. and by 2.56 
p. m. the 10,111 gross 
tons (mine weight) had 
been poured into the 
hold and the chutes 
raised to the dock. It re- 
quired only 24 mins. to 
run the 9,511 tons of ore 
that the pockets contain- 
ed, and 15 mins. was re- 
quired in shifting and 
dumping the S00 tons, 
disposed in 18 cars. As 
this amount was_ used 
in trimming the vessel, 
considerable shifting of 
the cars was required 
put it is to be noted that 
the steamer did not have 
to shift. 

Table I. is a record of 
observations taken on 
the dock of the Duluth & 
Iron Range Ry. at Two 
Harbors, Minn. The men 
were at work and did not 
realize that they were 
being watched or that the 
time of the various oper 
uations was being ob- 
served. The first three 
lots of ten cars each all 
contained the same kind 
of ore and the time did 
not include closing the 


HOPPER CAR FOR doors after the loads 


were out. The time for 

the last two lots of 

eight and 16 ears included closing the doors 
ready to load again. 

From the fact that the principal time spent in 
operating these cars was used in unwinding and 
winding the doors, the car company decided to 
equip two of the cars with a pneumatic door 
operating mechanism. One of these was put in 
service on the Duluth & Iron Range Ry, and the 
other on the Duluth, Missabe & Northern Ry. 
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during July, 1909. The performance surpassed 
expectations and it was thought at the time that 
all new equipment would eventually be fitted 
with this arrangement. Fig. 4 shows the air- 
operated car in the act of dumping a 50-ton load; 
it should be noted that the ore is being de- 
posited entirely clear of the tracks, the doors 
being so shaped as to form a chute for the load 
as it is discharged. 

The air-dumped car on the Duluth, Missabe & 
Northern Ry. was put through a series of tests 
conducted by that road over a period of about 
three months, the purpose of these tests being 
to determine what style of equipment should be 
purchased for the ensuing year. Several newer 
types of quick-dumping cars had appeared and 
these with one or two of the old style of cars 
and the Summers cars with worm-gear were all 
run in these tests; careful timing being taken 
by means of a stop watch. The cars were loaded 
as nearly as practicable with the same kind of 
ore and the unloading conditions were in every 
way similar. A typical test sheet, taken July 10, 
1909, is shown in Table II. 

The shortest time required to dump the load 
and close the doors was made with the Summers 
car on July 9, 1909, when a load of 73.83% pay 
tons of ore was dumped and the doors closed and 
latched in S secs. The shortest time recorded for 
the Rakowsky* “split body” type of car was 15 
secs. for a load of shaft ore, on Sept. 9, 1909. <A 
summary of the entire number of tests conducted 
by the D., M. & N. Ry. is given in Table III. 

A test was made to ascertain with what 
amount of economy a train of air-operated cars 
could be hand!ed from the engine. The car was 
the 35d car from the engine and was operated 33 
times, that is, the doors were opened and shut 
33 times. The first 15 operations were 15 secs. 
apart, the next seven operations were 10 secs. 
apart and the last 11 operations were done in 
one minute. The air for the operations was 


*The Rakowsky car, described in our issue of Sept. 16, 
1909, has the body divided transversely at the middle, 
each half being pivoted at this joint by pins in the 
upper edge. Pneumatic cylinders at each end of the 
ear raise the ends of the car body, thus opening the 
floor at the middle and tilting it so as to discharge the 
load.—Ed. 





























FIG. 3. THE SUMMERS QUICK-DUMPING DROP- BOTTOM ORE CAR. 
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taken from an engine having an 11l-in. pump. 
The pressure on train line at the engine was S80 
Ibs. to begin with, and up to the last ten dump- 
ing operations the pressure was reduced ap- 
proximately 4 lbs. with each dumping operation 


and recovered to the S8O0-lb. pressure before the 





car was hauled to the yards and given a series 
of bumping tests by shunting it against four 
loaded cars standing still. Starting at approxi- 
mately 4 m. p. h. the speed for each suecessive 
biow was increased until it reached 18 m. p. h., 
when two of the freight cars were damaged. The 
sample car showed no ill 
effect from these tests. 
The door safety-locking 
pawl was then thrown 
out of engagement and 
the car was again 
bumped, but the cranks 
and doors showing no 
tendency whatever to 
open under this novel 
experiment. 

The car as described is 
one of 1,500 sold to the 
Duluth & Iron Range Ry 
and the Duluth, Mis- 
sabe & Northern Ry.; 
1) have been sold to 
the Soo Line and a num- 


ber of smaller lots to 


FIG. 4. THE SUMMERS ORE CAR DUMPING A LOAD INTO THE ORE various concerns for use 


POCKETS OF A SHIPPING PIER. 7 


next operation. When 11 dumps were made in 
one minute the gage showed a drop of 9 Ibs. but 
recovered to the S0-lb. pressure after the opera- 
tion. This proves that a train of 40 to 50 air- 
operated Summers cars may be handled with 
ease from the engine. 

At the close of the 1909 season a sufficient num- 
ber of tests with the air-dump car had been 
made to prove to the railway and dock officials 
that a car may be safely unloaded in from 8 to 
15 secs. without harm to the dock structure. On 
these deductions another design of car was pre- 
pared in which the air-dump features were 
eliminated and the doors dropped open freely by 
means of the unlatching arrangement shown in 
Fig. 5. This arrangement differs from the air- 
dump only in the method employed for unlatch- 
ing and for resetting the crank mechanism, in 
the manner of locking the same, and in the in- 
troduction of a ratchet (operative from either 
side of the car) as a safety lock in the closed 
position of the doors. This is engaged as a 
ratchet only when the doors are being closed. 
The cranks go slightly over the center and 
against their respective stops on either end of 
door and the locking pawl is “self-locking” in 
the closed position. To unlatch the doors of the 
loaded car it requires about 50 lbs. pull on a 
lever 8 ft. long, and the same effort on the same 
lever arm will close the doors. The whole oper- 
ation of unlatching and resetting the doors can 
be done comfortably by one man in less than 
one minute. 

A sample car equipped with the above de- 
scribed mechanism was built having the general 
dimensions given below. It was equipped with 
extra heavy arch-bar trucks, Simplex bolsters, 
stee] wheels, roller side bearings, drop-forged 
center plates, axles 5 x 10 ins., and Westinghouse 
air-brake equipment with brakeshoe pressure ap- 
proximately 100% of light weight of car. This 
car was built at the Hammond (Ind.) works of 
the Standard Steel Car. Co. and was given a 
series of severe tests while at the works. 


Ft. Ins 
Length over striking plates...........eeeeeees - 22 0% 
Lensth inside body ....cccccaccvccsccccocccess ig 8 
WHE OVER BE onc tcc tcc ecessc ccncenessnccteue 8 7 
WRITE. TROIS DORE occ ckkeiscevdevesscscwsseses 8 6 
Height, top of rail to top of body...........4+- 9 5 


Height, top of rail to top of center channels... 3 6% 
Height, top of rail to bottom of center channels 


Ce RIE 5.5 ba bo can 4668 SE ReAA Monee ners ews 2 4% 
Height from top of rail to center of coupler.... 2 10% 
Length of drop doors, clear.......-ceceeeeeces § 2 
Width of drop doors, CIOMP.....ccsccccsscccess 5 («6 
Distance c. to Cc. Of truckS........cccccccccceees 14 8 
Wheelbase of truckS. 2... .cccccccscccccsccscces 5 0 


The doors were loaded with 15 tons of iron 
slugs, and on top of this load (directly over the 
doors) were placed two buckets, each containing 
> tons of iron punchings. No deflection what- 
The effect of 
packing or arching is eliminated in a load of 
this character, the doors carrying the greater 
part of the weight over the doors. The loaded 


ever was noticed under this load. 


carrying iron and 
copper ore. It may be 


TABLE I.—TIME AND LABOR 


has no inside obstructions such as stiffeners: the 


end and lower side sloping floor sheets have all 
rivets suntersunk and the top flange is turned 
inward and downward at such an angle that no 


ore can rest thereon. This eliminates the tin 
necessary to clean the top flanges either at the 
mine or on the dock or at the stock bin. In ad- 
dition to this feature the specially constructed 
top flange offers an exceedingly stiff girder to 
resist side blows from the steam-shovel bucket 
in loading, and helps to hold the car body in per- 
fect alinement; it is one of the patented features 
of the Summers ore car. 

The following points may be emphasized in 
connection with the car here described: (1) the 


tonnage capacity of the dock is increased al- 
most directly with the increased number of cars 


that may be unloaded over a given pocket; (2) 
vessels can load with greater despatch; (3) ears 
and ships earn money only when moving under 


load; (4) the small number of men required will 
very much reduce the possibility of a labor tie- 
up when the movement of a great tonnage is 
necessary, strikes usually occurring at such time; 
(5) the cars are kept on the move and a less 
number are required to handle a given tonnage: 
(6) the actual cost of unloading is only 1% of 
that for the old type of car. 


OF OPERATING ORE DUMP CARS 


-—Time from opening doors to- 


Car. No. of No. of 
ears men. 
COMED. conc civ cee 10 6 
PE. da watcnteé wae 10 6 
i 2 ney ar 10 42 
SUMRMROTE cc ce csesedes 8 3 
co re errr 16 6 





~ ‘TABLE I]._RECORD OF TIME AND LAB 














Weight. Pay- 

——-— ——_*__-—- ing 

Car. Car, Ore, load, 

lbs. long tons. p. ct. 

BD. BM & WM. Reiss nccces. Bae 401% 73.74 
Dm, EE eS Be Bec sccces 200 39 73.54 
Summers, hand operated. 31,000 388%, 73.50 
Summers, air operated... 31,300 3814 73.29 
CUP  ccccccccecccccccees 32,000 37% 72.60 
Go. .& NN: We Bei seccsescse: 31,000 39 73.90 


*Standard style of door used on the steel hopper cars 


TABLE III.—SUMMARY OF DUMPING 





Car. No. of Ave. 

per c 

Summers, hand operated........... 2.80 
Summers, air operated............. 2.70 
Cae We. Beast senwentes coccdas 9.55 
Rakowsky, air operated............ : 1.47 
CHAM caste ccm dedeededeeeneae ats 25 6.35 


noted that the three roads mentioned in the be- 
ginning of this article (the D., M. & N. Ry., the 
D. & I. R. Ry. and the G. N. Ry.) carried during 
the season of 1909 a total of 29,192,139 gross tons 
of ore. 

A study of the interior view (Fig. 6) shows a 
hopper shape free from any ledges or corners to 
hold or jam the ore when loaded into the cars 
from steam shovels. The doors having their ends 
raised, release (when dropped) a very large por- 
tion of ore hanging unsupported, and this in 
turn is followed by the portion immediately 
above the doors clear through to the heap; then 
the side and the two end portions follow in quick 
succession. It should be noted that the car body 





Load Doors Ave. time per 
discharged, losed, man per car 
min. sec min. sec min. se 

3 1S 2 0 
3 %”) a Oo 
i 25 OO 105 oO 
7 0 2 37% 
6 0 2 15 


OR IN UNLOADING ORE DUMP CARS. 
Time for 





opening No. of men 

Door and clos- A 

opening, ing doors, Winding Punch- Clean- 
sq. ft. min. sec. dour ing ing 
23.33 2 51 2 t 2 
20.85 2 14 2 $ 2 
44.90 1 24 1 0 i 
44.90 0 14 1 0 0 
35 50 3 18 2 0 2 
43.00 3 14 2 4 2 


TESTS WITH ORE DUMP CARS 


c———Ave. time.———"* 

Per man Failures 
men Per car, per car, to 
ar. min. sec. operate 

7 17 None 
3 48 None 
56 24 None 
2 45 3 
23 12 3 
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FIG. 5. LATEST DESIGN OF DOOR-OPERATING MECHANISM FOR THE SUMMERS QUICK- 
DUMPING-ORE CAR. 
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Steel Pipes for Water-Works. 


The rusting of steel water-conduits was re- 
viewed in an interesting way in a recent paper* 
before the New England Water-Works Associa- 
tion, by Mr. Emil Kuichling.j He dwelt strongly 
on the relatively rapid deterioration of steel pipes, 
and gave evidence to show that steel pipes rust 
more rapidly than wrought-iron pipes. 

Mr. Kuichling discussed also several other fac- 
tors of the design or use of water mains, as: 
protective coatings for steel pipe, ability of thin 
steel pipe to bear the back fill load, relative 
capacities of riveted, welded, lock-bar and cast 
pipe, and relative costs of steel and cast-iron 
pipe. In the following abstract of his paper 
we give only brief notes on the latter points, 
but reproduce practically in full his account of 
the rusting of steel and wrought-iron mains. 


End of 
Car Body, 
Inclined 
50.° 


¥ 2 


a 








FIG. 6. 


HISTORY.—Steel pipes are of quite modern origin, as 
the use of soft steel for making boilers and tubes began 
in this country only about 30 years ago. Previous to 
that time wrought-iron was generally employed for these 
purposes, but unfortunately its use for making large 
pipes for the conveyance of water and sewage was very 
limited, owing doubtless to its greater liability to cor- 
rosion than cast-iron. Prior to 1870 it had been adopted 
for permanent works in a number of places where the 
liquid was carried under high pressure, and also where 
rigid foundations could not be secured readily, as in 
deep valleys, river and canal crossings, bogs, etc.; and in 
these cases efforts were made to provide the wrought- 
iron with protective coatings of various character. Of 
its use for temporary construction, no mention need here 
be made. 

With the growth of municipalities and the correspond- 
ing development of public water supplies, it gradually 
became necessary to make pipes of considerably larger 
ize than formerly. To meet this demand, cast-iron 





*A paper entitled ‘‘Steel Pines for Water-Works read 
before the Association at Rochester, Sept. 21-2 1910 

will be published in full in the Journal of the Asso 
iation. s 
+Consulting Engineer, 52 Broadway, New York City. 
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pipes having a diameter of 6 ft. were produced in a few 
foundries, but it was soon found that their strength was 
inadequate for ordinary service, and if made sufficiently 
thick their cost would be much more than that of a 
suitable riveted wrought-iron pipe. Squality of cost for 
equal strengih was found to occur at diameters of from 
2 to 4 ft., depending on the respective market prices of 
the two metals, even if the acknowledged greater dura- 
bility of cast-iron was taken into consideration liberally. 

Although the advantages of large wrought-iron pipes 
over those of cast-iron, from the standpoints of economy 
and original strength, were early recognized, yet the 
lack of knowledge of trustworthy means of preventing 
corrosion was the principal obstacle to their general use. 
A great number of preservative coatings and processes 
were devised, but none of them seems to have been en- 
tirely satisfactory, and for this reason cast-iron pipes 
were generally preferred by hydraulic engineers in cases 
where the required diameter was moderate, and the utmost 
economy was not imperative. Under other conditions an 
astonishing number of large conduits have been built 
during the past 40 years of 
wrought-iron and soft steel 
plates, and it becomes of 
great interest to learn some- 
thing of their present condi- 
tion. 


Experience with 


Wrought-Iron = and 

Steel Water Mains. 

A long list of such con- 
duits is here omitted to save 
time and space, of whose 
ondition comparatively lit- 
tle has come to the writer's 
knowledge, except that none 
appears to have been com- 
pletely destroyed by corro- 
sion. More or less damage 
from this cause, however, has 
been reported in a few cases, 
and particularly where the 
metal was steel. The old 
wrought-iron pipes seem to 
have given relatively little 
trouble, and for this reason, 
as well as from many similar 
observations in various other 
metallic structures, the opin- 
ion that wrought-iron pos- 
sesses inherently a much 
greater resistance to rusting 
than soft steel is rapidly 
zrowing, notwithstanding that 
numerous experiments to the 
‘ontrary have been cited in 
many papers and _ treatises 
written by eminent modern 
metallurgists. In sppport of 
this opinion, the writer ven- 
tures to cite a few experi- 
ences, 

OLD ROCHESTER CON 
DUITS.—For reasons of econ- 
omy in the construction of 
the original water-works of 
the city of Rochester, N. Y., 

became necessary during 
the years 1873-75 to make use 
of a large quantity of 36-in. 
and 24-in. riveted wrought- 
iron pipe, ranging in thick- 
ness from %-in. to a little 
more than \-in. Much care 
was taken to provide it with 
a thick bituminous coating, 
but in the course of transportation this coating suffered 
considerable damage, which was sought to be repaired in 
the field. 

In 9.62 miles of 36-in. pipe, 3/16-in. thick, no perfora 
uon of the sheets by rusting occurred until 1894, when 
26 small holes were plugged, several holes being found 
occasionally in a single plate; in 1896, 18 more holes 
were plugged under like circumstances; in 1899 and 1900, 
10 additional holes appeared, and since the latter year 
no more have been reported; total in 36 years, 56 small 
holes, none more than %-in. in diameter, and all easily 
stopped without interrupting the flow through the pipe; 
probable number of damaged plates or sheets 25 or 30; 
total number of plates used in the line about 11,300; pipe 
laid mostly in clayey soil. The coating was a mixture 
in nearly equal proportions of refined Trinidad asphalt 
and coaltar pitch. 





In 2.93 miles of 24-in. pipe of the same conduit, with 
thicknesses of 3/16 and %-in., only a very few perfora- 
tions by rust have been reported as occurring in 1894. 

The most interesting case, however, is that of the 24-in. 
riveted wrought-iron feed pipe of the Holly direct-pres- 
sure system in the same city which was laid in 1874 
for the purpose of carrying an alternate supply of im- 


pure river water to the pumping station. Its length is 
about 3,300 ft., and its thickness is a little more than 
%-in. Like the aforesaid conduit it was protected by a 
bituminous coating. The water pressure is insignificant, 
and the supply is utilized during only a few days in each 
year when the race or waterpower canal from which the 
normal supply to the plant is taken is emptied for gen- 
eral repairs. During the rest of the time the pipe is 
empty, drained by a 6-in. blow-off connection into a 
large sewer. The gases in this sewer are thus afforded 
access to the interior of the pipe in the vicinity of the 
blow-off. The street soil in which the pipe is buried for 
a length of nearly 2,000 ft., is rich in organic matter. 
Under these unfavorable conditions a long life for this 
section of the pipe was not expected. 

For 25 years no repairs were needed, and little was 
known of its actual state of preservation. In 1899, 
however, it was deemed expedient to examine it closely, 
and the greater part of said length of 2,000 ft. was fully 
exposed. The pipe was then inspected closely by a num- 
ber of thoroughly experienced metalworkers, and was 
found to be so little corroded that its contemplated re- 
placement with cast-iron pipe was regarded as unneces- 
sary. It was accordingly left in place after applying 
a fresh coating of hot asphalt and coaltar pitch to the 
exposed external surface, and has remained in good ser- 
vice up to the present time, with a life of 36 years. 

ROCHESTER SERVICE PIPES.—In 1873 the writer in- 
vestigated the condition of a number of %-in. and 1-in. 
wrought-iron gas service pipes in Rochester, which had 
remained undisturbed in the ground for more than 18 
years. None of these pipes had received any preserva- 
tive coating, and in most cases the exterior surface was 
then found to be somewhat corroded, but on removing 
the earthy crusts no deep pittings were observed. Sev- 
eral of them are still in place after a life of at least 55 
years, the remainder having been removed when the 
dwellings were replaced by commercjal buildings that 
needed larger supply pipes. It also is very probable 
that a search of the records kept by the gas companies 
of our cities would reveal a multitude of similar in- 
stances. 

Mention of numerous other observations of like charac- 
ter by the writer is here omitted for lack of space, and 
n contrast thereto a few of his experiences with soft 
teel pipes will be cited. 

SECOND ROCHESTER CONDUIT; STEEL.—The second 
conduit of the Rochester water-works was constructed 
in 1893-4 in consequence of the insufficiency of the 
former supply. Its principal feature is a riveted steel 
pipe 388 ins. in diameter, nearly 26 miles long, and 
ranging in thickness from '4-in. to %-in. Three different 
kinds of protective coating were applied to the metal in 
different sections of the work. The first one was a 
Californian asphalt or maltha, which appeared to be 
satisfactory and had been used very successfully in other 
localities, but soon showed signs of disintegration here; 
the second was a mixture of refined Trinidad asphalt and 
coaltar pitch, like that which had been used on the 
old wrought-iron conduit; and the third was the baked 
or “‘japan”’ coating which had meanwhile been devised 
by Prof. A. H. Sabin. 

The writer ventures to assert that the utmost care was 
taken by all of the city’s employees to secure the best 
quality of metal and coating, as well as good workman- 
ship in the field; furthermore, that there was no indi- 
cation on the part of any of the contractors of an in- 
tention to slight any part of the work or to use im- 
proper material or mixtures. The steel may therefore 
be regarded as representing the best metallurgical skill 
and experience available at that time, which was fully 
18 years after the art of steelmaking had been developed 
in this country to such extent as to supplant the produc- 
tion of puddled wrought-iron on a large scale. 

The history of this conduit, however, shows that in 
spite of all the care that had been expended on its con- 
struction, serious corrosion of the metal began to appear 
in 1901, or only seven years after its completion. * Per 
foration by rusting was then discovered in a number of 
plates at seven different localities in the two sections of 
pipe which had been coated with Californian and Trinidad 
asphalt. Examinations were also made in the same year 
at 25 other localities in the entire route where leakage 
had not yet appeared, and in some of the excavations 
more or less pitting of the steel was seen. The soil was 
mostly a stiff red and blue clay. 

A careful study of the problem was made by Prof. 
F. L. Kortright, of Morgantown, W. Va., during 1901 
and 1902. No corrosive acids or gases were found in 
considerable quantity in the soils and groundwater, and 
the cause of the rusting was ascribed mainly to the 
action of mill scale, oxygen and free carbonic acid at 
points where the coating was defective. To remedy the 
trouble, he advised a thorough scraping of the metal 
and the application of two coats of mixed red lead and 
graphite paint, followed by two additional coats of 
mineral rubber paint or Truscon Special paint. The 
practice is to expose the pipe fully wherever extensive 
corrosion is discovered, scrape off the defective coating, 
and apply the said four coats of paint mentioned to the 
entire surface; the excavation and recoating process ara 
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then continued in both directions until all signs of rust- 
ing disappears. 

Up to the end of 1907, a total of 205 perforations of 
the steel by corrosion were found and repaired. All otf 
these but one were in plates %-in. thick, and it is in- 
teresting to note that only about 16 occurred in the plates 
made by the Pennsylvania Steel Co. and protected by the 
Sabin coating, while the remainder occurred in the 
plates made by the Carnegie Steel Co. and protected with 
Californian and Trinidad asphaltic coating. These 
figures, however, do not indicate correctly the respective 
merits of the two metals, as the length of pipe made of 
Carnegie Steel Co. plates %4-in. thick is considerably 
greater than that made of Pennsylvania Steel Co 
plates of the same thickness; but it is certain that the 
latter plates exhibit a much greater resistance to rusting 
than the former. 

Both metals were prepared by the open-hearth process 
from the same _ specification, which required the im- 
purities to be limited to the following percentages: sul- 
phur and phosphorus, each 0.06; manganese, 0.60. The 
physical tests called for a tensile 
55,000 to 65,000 Ibs. per sq. in 


strength ranging from 
., With an elastic limit of 
30,000 Ibs., and an elongation of 22.5% in 8 ins.; also 
for various tests as to cold-bending, punching, driftirg 
and forging. The inspectors reported full complianre 
with all of these requirements, but it may be of interest 
to remark that the analyses of the Pennsylvania Steel 
Co.’s metal usually exhibited a considerably smaller per- 
centage of manganese than was contained in the product 
of the Carnegie Steel Co. In the light of recent investi- 
gations on corrosion, this fact may account for the much 
larger number of perforations that have appeared in the 
latter metal 

PORTLAND CONDUIT; STEEL.—The 
the riveted steel 


experience with 
conduit that supplies drinking water 
to the city of Portland, Ore., is very similar. This con- 
duit is about 24 miles long, and varies in diameter from 
42 to 33 ins., with plate thicknesses ranging from %-in. 
to 1/5-in. There are also several lines of smaller riveted 
steel distributing pipe, from 30 to 18 ins. in diameter 
ind from 4%-in. to 1/6-in. thick. All of these pipes were 
made of eastern steel plates in 1895-6, under the same 
general specifications that were used for the Rochester 
conduit, and were well coated with California asphalt or 
maltha. After nearly nine years, leakage due to rust 
perforations appeared in a number of 55-in. conduit plates 
1/5-in. thick, laid in clayey soil. On exposing the pipe 
for repairs an extensive pitting of the metal was found, 
which led to an examination thereof in 1905 at many 
other points in the route, and the discovery of more 
damage of like character. Since that time perforations 
have occurred in plates 4-in. thick. 

In his report on the subject, dated Nov. 27, 1905, the 
engineer of the Portland Water Board, Mr. D. D. Clarke, 
states that the severest corrosion occurred where the 
pipe was laid in clay, and that little injury from rust 
was observed in sandy and gravelly ground. This im- 
plies that the moisture in the clay may be the principal 
cause of the active corrosion, but as no chemical ex- 
amination of the clay was made at the time, it may yet 
be found that the composition of the metal is more at 
fault. Mr. Clarke also remarks that in all cases where 
thin modern riveted conduits have exhibited a long life, 
the metal was wrought-iron. 

NEW BEDFORD CONDUIT; STEEL.—Another interest 
ing instance of the early corrosion of steel plates is also 
afforded by the 48-in. riveted steel force main of the 
New Bedford, Mass., water-works. The plates were 
all 5/16-in. thick, the length of the line is 8.25 miles, the 
coating was Californian asphalt, and the work was done 
in 1896. Trouble with electrolysis in the distribution 
system led to several close examinations of this steel 
pipe during the past nine years, although no perforations 
have yet appeared. The investigations made in 1901 
showed some external damage by electrolysis at a cer- 
tain locality. In 1908 and 1909, the interior of the pipe 
was inspected, and it was found that the asphaltic coat- 
ing had become very brittle, also that there had been 
a large increase in the number of tubercles since 1901. 
The tuberculation was heaviest near the field-made joints, 
and was more intense on the bottom than upon the sides 
and top. Beneath the tubercles were pittings, many of 
which were from 0.075 to 0.095-in. in depth. An abund- 
ance of large blisters in the coating was likewise found. 
These blisters were filled with water, but the metal un- 
derneath was free from rust and pits. 

NEWARK CONDUIT; STEEL.—In contrast with the 
preceding cases of rapid corrosion of steel plates, a num- 
ber of instances might be cited where similar plates have 
apparently been much more resistant. The most notable 
one is the 48-in. riveted steel conduit of the city of New- 
ark, N. J., which was constructed in 1890-1, and in 
which many plates only %-in. thick were used, the pro- 
tective coating being Californian asphalt or mialtha. 
This conduit is now 19 years old, and the writer has not 
learned that any perforations by rusting have yet occurred 
therein. In the other cases of which the writer received 
favorable reports, the examinations were not very ex- 
%%-in. thick 


The author gives also an account of various 


tensive and the plates were more than 


pieces of ancient iron or steel, found in Gizeh 
(of date about 3000 B. C.), Thebes (prior to 600 
B. C.), Mineveh (of date about 1500 B. C.), Khor- 
sabad (of date 1200 to 1500 B. C.), Troy (of date 
about 500 B. C.), Alexandria (about 2000 yrs. 
old), India (of various dates, at least 1500 B. C.), 
Etruria, and in North American mounds. He 
mentions also the famous Kuttub pillar at Delhi, 
India, a wrought-iron shaft about 12 to 16 ins. 
in diameter and 22 ft. high above ground (at 
least 5O ft. in total height). Many of these old 
irons are really steel, having as much as 0.50% 
carbon; however, they were made by wrought- 
iron processes, no doubt The most perfect re 
sistance to rusting is displayed by the Kuttub 
pillar, which, though estimated to be at least 
1600 yrs. old, is entirely free from corrosion. 
Whether this column has some surface treatment 
that protects it is not Known, apparently. 

Contrasting these old pieces of iron, preserved 
during many centuries, with the quickly-rusting 
iron and steel of to-day, he says: 

It may be urged that in most, if not all, of the recorded 
eases of exhumation of wrought-iron objects, after long 
burial, the metal was effectively protected by being ex- 
cluded from exposure to air, water and various acids. 
This may be true to a limited extent, but in view of the 
difficulty of attaining such exclusion artificially for long 
periods of time by means of cements, mortars, and 
natural building materials, it is reasonable to assume that 
for the greater portion of their imprisonment these iron 
objects came into occasional contact with at least small 
quantities of oxygen, moisture and carbonic acid, all of 
which are usually present in soils capable of supporting 
vegetation. The conclusion therefore follows that the 
apparent resistance to corrosion in these cases is due to 
either some peculiar mode of treating the surface of 
the metal, or to some peculiarity of chemical composi- 
tion. In either event, a thorough knowledge of the facts 
would be of immense value. 

The influence of chemical composition, he be- 
lieves, cannot be learned by comparison of analy- 
ses owing to the variations of analytical accuracy, 
unless all the analyses were made by the same 
method and care. 

He then considers the subject of protective 
coatings or paints. 


Protective Coatings. 


Protective methods are both metallurgical and me- 
chanical in character. In the former the aim is to alloy 
the iron with one or more other metals, whereby the 
product will not corrode under certain definite exposures; 
while in the latter, only the surface of the metal is to be 
covered completely with some other element or complex 
substance that will not undergo chemical or physica! 
alteration within the same range of exposure. Freedom 
from corrosion in the second method, therefore, depends 
wholly on preserving the integrity of the applied coat- 
ing during the various manipulations of the pipe, or in 
thoroughly repairing all incidental damage before the 
pipe is finally buried. 

Various alloys of iron have been made which possess 
excellent rust-resisting properties, combined with fairly 
high tensile strength and good malleability, but unfor- 
tunately, their cost is still too great to render them 
available in competition with cast-iron pipes. 

Mechanical coatings with other metals, such as zinc, 
tin, copper, nickel, etc., are all too expensive on a large 
scale, and are easily damaged in the transportation and 
handling of the pipe in the field; neither has a practi- 

ible method of repairing such damage yet been devised. 
The same remark also applies to coatings with stable 
ferric oxide, or magnetic oxide of iron, as produced by 
the Bower-Barff process. Enamels made of various pul- 
verized minerals and fused upon the surface of the iron 
or steel at high temperatures, are generally too brittle 
ind open to the objection of impracticability of repair 
n the field. This line of experimentation, however, is 
an attractive one, and the writer has learned that an 
economical process of this nature involving the use of 
pulverized clay and moderate temperatures is being care- 
fully investigated by one of our leading contractors. 

Next in order is the japanning process, which was 
first applied to one-half of the Rochester conduit of 
1894-5, and soon thereafter to a number of other steel 
pipe lines. There can be no doubt from all the experi- 
ence thus gained that if the process is properly con- 
ducted an excellent protection to soft steel buried in 
the ground will be secured. 





Its cost, however, has mili- 
tated strongly against its more general adoption, and the 
small thickness of the resulting film has been used as a 
potent argument in favor of thicker and cheaper bitum- 
inous coatings of alleged great durability. 

Varnishes of different kinds of asphalt and coaltar 
pitch, in combination with a variety of other substances, 
have been used for many years, the usual] method being 
o heat the mixture to about 320° F. to render it liquid, 


and then to dip the pipe therein after having been thor- 
oughly cleaned and heated to nearly the same tempera- 
ture. In some instances the pipe has been dipped twice 
in this manner, with the expectation of remedying any 
accidental defects in the first coating and producing a 
thicker adherent film, but there is no good evidence that 
this procedure increases the durability of the pipe 
terially, as all such coatir 


mia- 








g 
while making the field joints 

The principal objection to these hot bituminous var 
nishes is the uncertainty of obtaining a mixture of uni 
form quality. 


S are unavoidably injured 


This applies not only to the mixture itself 
in its heated state, during which a change takes place 
by the escape of volatile compounds, but also to the sev- 
eral constituents as delivered by manufacturers In 
most cases the chemical composition of the materials 
varies greatly from time to time, due to changes 
source of supply and mode of preparation. It therefore 
follows that each shipment should be examined by an 
expert chemist in order to maintain a proper standard of 
quality, and that all losses resulting from keeping the 
mixture at a high temperature shall be compensated in 
satisfactory manner. In practice very little is done in 
these directions owing to the expense of scientific inves- 
tigation. 


of 


In regard to paints and varnishes that are applied 
at the prevailing temperature of the atmosphere, the 
writer ventures to offer but few remarks From numer- 
ous experiments and observations during the past 35 years 
with many different kinds of paint and varnish, on small 
pieces of iron and steel buried for long periods of time 
n various soils, he has not succeeded in finding one that 
protected the metal satisfactorily from corrosion; but it 
should also be noted that not more than two thin coats 
had been put on the specimens. For repairing accidental 
abrasions of pipe coatings and defective spots found 
on exposing a pipe by excavation, he prefers to apply a 
hot bituminous material, such as the compound called 
‘‘mineral rubber,”’ or a hot mixture of coaltar pitch with 
1 small percentage of pure linseed oil. The reason for 
this preference is essentially because the coating hardens 
quickly, thus allowing the excavation to be refilled 
without much delay. 


STRENGTH OF PIPES. Inasmuch as 
wrought-iron or steel conduits are nearly always 
buried, and of necessity must lie at various 
depths, the question of how deep a load of 
earth the thin shell can carry is important. The 
author discusses this matter at some length, and 
refers to Prof. A. N. Talbot’s treatment, in 
Bulletin 22 of the Illinois Engineering Experi- 
ment Station (1908S), who gives formulas for ring 
strength. He also mentions his own observa- 
tion that empty steel pipes 3 to 6 ft. in diameter, 
% to %-in. thick, with 6 to 8 ft. of well-com- 
pacted backfill, may show as much as 10% re- 
duction of the vertical diameter. 

He concludes that ordinarily a depth of back- 
fill of 5 to 6 ft. will produce stresses approaching 
the elastic limit. Therefore greater depths are 
unsafe without the use of either stiffening rings 
of angles or concrete bedding. 

VACUUM RELIEF VALVES.—When the pres- 
sure in a buried pipe is reduced below atmos- 
pheric, the air pressure existing in the soil pro- 
duces an equivalent increase of external pressure 
which is apt to be dangerous. Such conditions 
should be prevented by providing an air-inlet 
valve at every main stop-gate and at every con- 
siderable summit of the pipe-line. The author 
recommends that these inlets be designed to 
admit the necessary volume of air without a 
greater pressure difference across the valve than 
3 Ibs. per sq. in. 

CAPACITY OF PIPE.—Because of the pro- 
jecting rivet-heads and lap edges, riveted pipe 
must have a diameter about 8% greater than 
cast-iron pipe for the same discharge, says Mr. 
Kuichling. On the other hand he credits welded 
pipe and lock-bar pipe with capacity equal to 
that of cast-iron pipe. 

COST OF STEEL AND CAST-IRON PIPE.— 
The fact that lock-bar and welded pipe can de- 
velop the full strength of the plate, while a 
riveted seam has only about 70% efficiency, in- 
fluences the comparative costs. This difference 
is likely to be made up by a countervailing dif- 
ference in unit-prices, however. 

Empirical formulas for cost of steel and cast- 
iron pipe have been devised by the author as 
below. They assume (1) a water-pressure of 
100 Ibs., (2) an equivalent pressure, used in de- 
sign, 50% greater than the static pressure to 
allow for water hammer and (3) an addendum of 
%-in. thickness for cast-iron pipe and 1/16-in. 
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for steel pipe. Taking d as the nominal diameter 
t 


of pipe, in inches, the cost in cents per lineal 
foot is 


Cost of steel / os 
pipe ( 0.4125 a 
Cost f ‘ast-iron / ‘ = 
2s - pipe 7“ c 19 d (0.4845 d — O.S51) 
iy 


Subtracting the latter from the former gives 
the saving due to using steel: 


Steel pipe | 


4) 


iW d (0.072 d O.SD1) 
cheaper by} 


which in case of a 36-in. pipe, for example, 
amounts to 81.7 cts. per ft. 

For a complete comparison, of course, the 
shorter life of the steel pipe must be taken into 
account. The result of the calculation will de- 
pend on the assumed length of life and the prob- 
able interest rate. 





Curves Showing the Development of Water 
Income on Typical Water Main Lines of 
the Indianapolis Water Co. 


An interesting study of the growth of water- 
rks income from domestic service in typical 
ections of the city of Indianapolis, Ind., was 
ubmitted before the recent convention of the 
New England Water Worl 


Rochester 


s Association at 





A. 
st September by Mr. Frank C. Jor- 
dun, Secretary of the Indianapolis Water Co 
Nearly the whole story was told graphically by the 
diagram which we reproduce herewith. Kight 
urves are presented, one for each district se 
ected. Income is presented in thousands of dol- 


ars per mile of pipe throughout a period of 20 


By way of intreduction, Mr. Jordan stated that 


sary, to a certain extent, that all parts of the city shall 


of consumers on these 

districts is an interesting study. In the best 
I supp:ying 

our lines, while in some of the 


suppiving 


properties adjacent 


properties 
been of considerable value 
regarding the advisability of laying 


plied in different dist 
particularly 
certain- proposed extensions. 


general water rates in force in Indianapolis 


were $5) per year for each 4-6-room dwelling, with 


additional ich additional room. A charge 
for bath of private family, 
water-closet 


lot was $4 per year, 





increased increase 


Mr. Jordan states that rates are shown 
comparison » collection of schedules 
Indianapolis than those 


supplying 


“somewhat 


conditions.” 


Mr. Jordan’s paper, of which we have given only 


coming number of the “Journal of the New Eng- 
Association.” 


Notes from the Engineering Schools. 


UNIVERSITY.—Research in 
following 


CORNELL 


1] 
College.- 


statement 
n years the amount of research work 
o any one who is acquainted with the phenomenal 
funds available investigations. 
the Department of Experimental En- 


gineering numerous investigations, 








the company has a total — 
of 325 miles of pipe in oO | 

ts distribution system, tf 
the average diameter of . 

Which is in excess of 10 v 

ins Some 25,000 taps : 
supply between 20,000 5 3000 

nd 380,000 buildings of “~ } 
various classes. As there 5 
are approximately  55,- 6 | 

4“) buildings in the city, ra + 

ynly 535% of the total s 
number is supplied. Mr. P 
Jordan seems to be 2 2000 
quite right, we may in- E 
terjeet, in concluding E 

that this percentage is = 
lower than in the aver- 6 besa id 
age city of” the class of $ 
Indianapoftis. : 

The curves’ indicate 1999 
“that the best residential E : 
district in the outlying ‘ 800F 
portion of the city con- 3 600 

tributes more than the ec 400 
average of the expense . 

f supplying water.” Of 8 200 rr TT 
tne average revenue on © | 

nes in the best residen- 0 
tial district in the heart income Development 
of the city it is stated CURVES SHOWING GROWTH OF 
that “the growth is ex- MAIN IN VARIOUS CLASSES OF DISTRICTS SUPPLIED 
eedingly slow” from the BY THE INDIANAPOLIS WATER CO. 


Oth to the sth year 

This is explained by the fact that during that 
time the section “was changing from a residential 
district to a _ district if flats and apartment 
houses with some of the better class of boarding 


houses.” We quote two paragraphs from the 





paper, as follows: 
It will be noted from the diagram that the growth of 
neome on all lines in outlying districts is slow for the 


first few years, but the growth is fairly constant 
throughout. the periods as shown; also that the growth 
of income in the central or thickly populated part of the 
city is rapid in the beginning, but after the first four 
or five years there is but a slight increase of income 
The reason for th will be apparent to the water-works 
superintendent or engineer from the fact that in the 
outlying district the houses are more or less scattered 
the beginning. and the income increases according 
the increased building along the service line. It will be 
seen further that the income of but few districts is 
quivalent to the fixed charges on the lines paid, for the 
first two or three years; also that the poorer districts 
io not pay the fixed charges on the lines even after the 
ines have been laid for 10 or 15 years. This point 
frequently overlooked in connection with proposed 
extensions, as, on account of fire protection, it is neces- 








ort of \City 


istrict in Outlying) Port! 





Construction 


INCOME PER MILE OF WATER 


investigations formed a 
of the Ameri- 
The late Dr. R. H. 


considerable portion of the ‘‘Transactions”’ 
can Society of Mechanical Engineers. 
Thurston, 


and who was the from 1885 until his 


1903, made, personally, numerous investigations 
the source of much of our knowl- 
coefficients 


which even to-day 
respecting 
engineering 


information. Thurston ad- 


investigation, not only for the pur- 








for obtaining engineering education. 


Professor Carpenter, Professor 
during the decade 1890 to 1900, 
ting to investigations con- 
and these papers have in many 
extensively 


Sibley College 


ontributed 


sometimes 
languages. 


The growth of to which reference was 
has been so rapid as to require the entire 


professors practically 


equipment and room for the last ten years. Even when 
valuable investigations have been made during this 
period, no officer in connection with the college has 
had time to prepare the results of such investigations 
for publication or put it into such shape that it would 
prove of value to the world. 

Director Smith has proposed a plan which it is be- 
lieved will in the course of a few years again bring 
Sibley College prominently before the engineering world 
for its work in research and investigation. The plan 
proposed has been authorized by the Board of Trustees 
of Cornell University, and the coming year will serve 
to get it under way. The plan in brief is to devote a 
portion of the force of the Department of Experimental 
Engineering to investigation and research work and to 
relieve them from instruction work. Practically the 
scheme is to be worked out as follows: Professor Car- 
penter will be relieved of educational work in connec- 
tion with the Mechanical Laboratory and will devote his 
time to engineering research, except such as may be 
needed for the special courses of instruction in Heating 
and Ventilating and in Motor Cars, which he will give 
during the second term. Professor Diederichs will take 
full responsibility for the instruction work in the Me- 
chanical Laboratory. He will also give a special course 
in Refrigeration. 

Professor Carpenter will be assisted in his work by 
Assistant Professor Sawdon and Mr. T. B. Hyde. Pro- 
fessor Diederichs will be assisted in his work by As- 
sistant Professor Upton and the remaining members of 
the corps of instructors in the Department. 

An unusual number of graduate students have entered 
Sibley College this year, and a considerable portion of 
the time of each of these young men will probably be 
spent in investigation and research. <A certain amount 
of that work will also be open to members of the Senior 
class who are qualified 

The room, apparatus and money available for research 
and investigation work this year are not large and con- 
sequently the immediate returns will not perhaps be 
very great. 

It is proposed as the preliminary work of the Research 
and Investigation Branch, that the records of past in- 
vestigations which are meritorious but which have not 
been published, will be compiled and prepared for pub- 
lication as soon as possible. ‘‘The Sibley Journal of En- 
gineering’ is to be made the official organ for these 
publications and the readers of this Journal can expect 
at least one article a month giving the results of inves- 
tigation and research which have been conducted at 
Sibley College. 

It will be the endeavor of the Research Branch to 
have all the investigations conducted in such a manner 
that the results will be intelligible and accurate and 
in such form as may be really published. So far as 
possible the manuscript work relating to the tests will 
be kept in a permanent form. Under present conditions 
this can only be done by embodying the results in a 
thesis. The theses are preserved permanently under the 
charge of competent librarians and, so far as practica- 
ble, the investigation and research results will be em- 
bodied in ‘‘theses.’’ 

As a preliminary to systematic investigations, a card 
index is being prepared of the various investigations 
and tests which appear in our theses, as well as those 
which have been published by other colleges in their 
departments of research and investigation. 

It is expected that all of the departments of Sibley 
College and all of the professors connected with those 
departments will aid in making the work of investiga- 
tion and research successful. Professor Carpenter will 
act as the executive head of that branch of the De- 
partment of Experimental Engineering, and will do all 
that is possible to obtain results along any line which 
may be mapped out or worked out by any of the de- 
partments. The Research Laboratory will be merely the 
tool which is to be utilized by any one for securing 
results. 

—_—_—_—_—e- ee 

POLLUTION OF WATER COURSE BY STOCK.—The 
question whether one is liable in damages, or can be 
enjoined from letting his cattle or other live stock have 
access to a stream or other body of water, or from 
maintaining yards or pens inclosing them near such 
stream, because of a resulting pollution of the water, 
depends upon the further question whether or not the 
use so made of the stream is a reasonable use; the rule 
being well established that each riparian owner is en- 
titled to a reasonable use of the waters as an incident to 
his ownership, and that the use of each must be 
sistent with the rights of others. This rule is well illus 
trated by the recent Washington case of McEvoy v. Tay- 
lor, 105 Pac. 851, holding that the owner of land on which 
a small stream arises, forming a small pond near its 
source cannot be enjoined by a lower riparian owner from 
letting his live stock and geese have access to the pond, 
although they pollute the water to some extent, since the 
use is merely a reasonable one, which he is entitled to 
make. The case law upon the question is discussed in a 
note accompanying this case in 26 L.A.R. (N.S.) 222.- 
From ‘‘Case and Comment’’ for October, 1910. 
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° ° ° ° tested, and the brake as accor rly < justec ercile ating canno be great ¢ , 
Tests of Traction Engines at Winnipeg, ested, and the -btshe: was sccortingly atjused § mercial rating compet. be greatly \rele® an ts 


Connie. 6 ces a — —_ a — — an actual power The rati of units of 
. ‘ é ion of the engine were noted. liquid fuel (7 lbs. gasoline, 7.9 Ibs. kerosene, and 
é In connection with an industrial exposition at The friction brake was separately mounted and 100 lbs. coal) to horsepower-hours (maximum 
a Winnipeg, Manitoba, tests were made of gaso- driven by a belt from the engine of the traction loading) shows considerable variation for the gas 
E line and kerosene traction engines intended machines. The speed registered was of the engines, being equivalent to from 9,700 to 26,000 
ee primarily for farming operations, such as plow- friction brake. The results of the several brake Bb. T. U. required for a horsepower-hour Wit 
E ing. The engines of the traction machines were tests are shown in the accompanying table. the steam machines these figures ran from 57,000 
given brake tests in a series lasting from early There were several classes of machines as fol- to 117,000 B. T. U This is on the assumption 


one Tuesday morning until the following Satur- lows: (a) internal combustion of 20 B. HP. and that the three units of fuel contained 140,000, 


day night, the judges operating the brakes al- under; (b) internal combustion of 21 to 30 B. 140,000 and 1,400,000 B. T. U., respectively It is 
most contimuously during these days. Fach HP.; (c) internal combustion of over 30 B. HP seen, therefore, that fuel figures between gasoline 
competitor first made a preliminary run to en- The basis of awards was (1) brake test 150, and steam machines are not directly comparable 
sure that everything about the engine was satis (2) hauling 100, (3) plowing 200, (3) design and Comparing figures of horsepower-hours (draw- 


! be seen that the 
filled and a two-hour run was started, the en- Was a fair degree of uniformity in the final points tractors required from ab 





factory. Then the oil and water tanks were construction 50, total 500. It is seen that there bar) per acre flowed it may } gas 
it 12 to 16 and the 


gine carrying a brake load equal to its rating scored, although none very closely approached steam machines from 15 to 19. As the gas 


During these runs of two hours each, exact the standard (500) set by the judges. The maxi- tractors were also more efficient in fuel per-horse 


MaRS macro wltas 





records were kept of the amount of fuel and mum load which the makers were willing to have power-hour, there is an added gain in fuel per 
water consumed and also of the power developed imposed on the engines varied from S80 to 100% acre plowed. 
¢ at the brake After this preliminary two-hour of that maintained for two hours which was The figures herein shown are those given b 
: run, the exhibitor was permitted to name the near the nominal rating in some cases and mucn A. W. Bell, General Manager of the Exposition 


maximum load at which he wished his engine greater in many cases. Evidentiy the com- noted, in “The Gas Engine” for September 


WINNIPEG TRACTION-ENGINE TESTS. 







































Class A ‘lass B Class Steam Cla 
No. 1 5 2 3 4 6 7 8 9 10 18 11 12 13 14 15 16 17 
ENGINE DATA— 
Cylinders 
NUUOE sis.cacedinnngeracsiepecesses 1 4 1 2 1 4 4 2 2 4 2 1 Q« 1 oe 1 * 
EIRMEGEGP ctivicccc ceeded ecanestecwes 8 4%, 12 7% 8% 8% 6 9% 0 7% 6% 10 84 6 11 7 12 7% 
SISOS cawcedecc been ecneerceece +n eeee 14 D 18 10 1d 10 be 13 14 8 S 12 10 10 11 10 12 14 
27)- 300- 240- 300- 550- 325- 320- 
Rated r. p. m.—Engine...........e--- S00, 1,000 300 404) 300 350 650 375 340 500 550 3735 250 250 250 250 230 250 
Horsepower— % 
PERI ioc Wane s Cesare eek wren 1 12 235 20 20 22 235 30 45 1) 20 25 ia te 20 ea 20 my 26 
Specified Brake .......-.eeeeeeeeees 18 36 25 28 23 45 45 45 5d 650 60 50 36 60 75 90 110 120 
-ulley— 
, Diameter CHMade Re ICC ECRI CARO SEES ee 36 S84 1) 18 40) 3 18% 26 28 34 24 36 40 10) 1) 40) 32% 41 
if Meer CeeeE CIRC eee a 9% lo 11 9 101% 9 9 9 1046 10 g 11 10% 11 12 12 16 12 
Jrivers 
Di sh COE. oo iad ce cestweadewestakente D6 40 65 70 TO 7s 96 84 75 96 6 64 66 65 72 gn R4 R4 
Dune 6 i dben ca ce ce pakesena seat eamans 22 6 20 22 20 24 24 26 24 24 24 26 20, 12 20 24. 12 26. 10 36, 12 20 
Sneer n S pe {our— 
4 H = eoinpconetoute _— Uierorcae ean 2.10 10 3 2.5 2.10 25 2 2.23 2 2.25 } 1.9 2.4 4 2.6 45 2.37 2.03 
BOW: sos cawhiwesesadiverdacendcconnens 1.75 to 2 ™% 2 1.75 2.5 1.75 2 2.1 2.25 2 1.9 2.4 4 2.6 45 2.37 2.03 
. Fuel Tank ‘Capacity— s ok ee. Se ae ai 
: Imp. Gal... ccceseccce:s y ae 23.7 19 41 41 30 39.5 45.6 49 39 39 51 | 67g. 18t 26.0% 25.4t 13.0 39.4¢ 28.12 
4 Water Tank Capacity ~ ; Z =e 
; Pith GO cccawcaveccsevensema ceases 30 7.5 47.5 37 +4 130 00 102 112.5 277 81 112 142 203 217 271 205 500 
{ Weight, Pounds— al ole 
2 WRG pc ccndeete tuiesecekeeeeewaeseee 10 500 12,000 11,000 14,200 22,000 17,730 20,990 19,000 26,700 17.475 26.000 16.) 40.460 46.480 
~ On Drivere csscdcccdececscceseeces ee 7,100 ees 7,800 10,100 15,000 12, 15,040 “nae 17,8004 13,975 18,000 24. 0004 31.560 30.985 
% Price (f. 0. b. Winnipeg)........ee.eee $1,720 $2,000 $2,300 $2,300 $3,200 3 $2,700 $3,400 $3,400 $1,812.50 $3,200 $2,593.75 $4,000 $3,744 $4.300 
‘ Piston Speed— @ OSS.3- 583.6 600- 300-  733.3- - ae 
= Feet per minute. ........cccccccceces TO 8 =9833.3 583.3 700 583 866.7 812.5 700) «6666.7 733.3 TO 416.7 416.7 $58.3 416.7 460.0 583.3 
5 rea Piston— 
‘ . Seu oa ‘eet Lahbeds oe eka nbbesmmaenne odd .123 442 B07 418 .oo4 196 .492 492 207 .230 DAD 367 193 652 26 TT5 261 
: Piston Displacement 203.6- 179.1- 250.8- 197- 143.7- 346.5- : 
3 Cubic feet per minute.............-. 244.35 102.5 257.8 204.7 313.5 229.7 169.9 399.7 344.4 204.7 168.7 408.7 152.9 
; Engine Pulley— oe s 
Circumference, inches ........ee-eee5 114 27% «127 /i6 697% 1067% 59% 92% g89O°Y, 104% 74% «113% 12454 10614 123 125% 127 12915/,, 
Steam pressure . 140 175 140 200 162 185 
TWO-HOUR BRAKE - ea : atte 
Horsepower developed ......-.-+eeeeee 15.28 14.16 20.69 28.13 34.66 34.86 46.49 49.76 51.84 465.8 14.295 66.79 61.69 97.08 98.61 105.86 
R. p. m. engine pulley... eet ‘ 249 81,127 254 350 597 304 244 297 495 378 264 256 °65 265 233 247 
Gallons water used.... ie aewwinnewa 7.8 4.3 4.5 1.1 0 4.4 15.0 9 0 8.6 : 98.7 364.5 611.2 604.0 623.0 
§ 106k. 
Fuel weed (pends). cc ceccccensscess: * 21.5 35.5 40.5 70 64 67 11%e2 701%, 608 861 
Horsepower hours per Unit fuel** 9.94 5.58 9.48 6.93 19.88 10.83 6.88 297.66 3254 24.59 
Total running time (hrs.; mins.)...... 2:00 2:00 2:00 2:00 2:00 2:00 2:4) 2:00 2-00 
Lbs. water evaporated per lb. of fuel.. 3.63 1.21 27 80 8.71 9.97 7.2 
HP. hrs. per 100 gals. water..........- 391 659 4.015 rey eda mache 21.7 29.6 “10 
M. E. P. in Cyl. (2-hr. test)...... saa 69.6 28.08 ‘ 72 30.8 64.2 52 { 
Horsepower, max. tesSt........cececees .99 74 wees .82 .99 06 % g 
Av. steAM PPreSSUre..... cece ee eeeecees 
1%-HOUR MAXIMUM BRAKE TEST— . a f 
Horsepower developed .......-eeeee-+s 22.€ 29.1 3. ).2 53.9 19.2 80 96.6 
R. p. m. engine pulley......eeeceeeees 19 616 12 489 372 268 276 
GaloGe WEE coc kdisicsiedsvencseces 2.6 2.3 3 99.7 149.5 
{ 34k 
x BUG) CUB) cccdesesecveddctecceuecses 17.5 23 24.5 19.25 12 20.5 1 1%s 171 238 
HE. Howes DOP GH THGK. ci cccccsccaccds 0.8 5.3 5.5 S.7 14.6 9.2 5.40 17.5 >. 3 
Total running time (mins.)........... 0 > 0 oi) 3 80 30 on) 0 
Be. UE Pec ciiues nue, Cukwee anced wenn 0.9 oo 49.8 61.6 99.9 67.28 55.6 839 124.8 
AV. StCATH PFORSUTE « ccocccsedsseccccess ° 131 167 
PLOWING TEST— 
Plows— 
WD pcr bededcdcndaesinnenaewewes es 6 6 10 6 t g 
Wee  CIMGROND ccesesccieqeetancaees 14 14 14 14 14 = 14 
WISE CRRIOE oki ccdinnscdécwawrneaees 3.57 12.49 10.70 12.49 16.05 5.35 
po | ert re 2.73 10.6 8.82 17.59 9.98 6.06 
WE GRIMS oO eic ance xs dae cacncsaonass 159 379 390 416 412 170 
Bee a NN on co ce asindcnawexncncs 1.03 1.7 1.36 2 54 1.31 2.14 
5 Av. Draw-Bar Pull (Ibs.).......cceees 4.550 4,200 7,350 2580 6.900 11500 10.860 10700 
Sa Bl eee ee ee 81.5 75.5 76.5 93 179.5 240.5 260 genie 1.420 QQ? 1.2299 3989 2910 
Fuel used per Bere CIOS. ec ccicccsess 22.58 23.59 15.3 34 16.96 14.78 Test 158.1 147.2 149.6 99.20 120.8 
Wace? Gl0G GURIR Ds cccedsscaviw veces 3.6 30.0 10.0 U 5.3 119 not S64 828.6 1.208 § ‘ 
. Water used per aCre......cccccccecss 1.12 6.0 3.66 0 .60 6.76 com- 96.21 126.7 107.6 
D. B. pull, per l-in. width furrow.... 608 $7.1 43.8 iat 4.16 50.0 52.5 plete 63.9 61.6 GS.4 =46 
D. B. HP., per acre plowed.......... 15.72 11.78 11.65 a 14.3 13.58 13.9 17.06 16.24 1201 14.79 
Fuel used (gals. per acre)...........- 3.23 3.37 2.1¢ 4.86 2.42 3.89 2.11 tea ae 7 
z a Se ery ere 11.39 8.87 15.75 24.24 18.41 35.30 22.31 34.74 17.34 635 16.08 
D.B. HP. 
——_—_———}Per cent............sseee% 75 62.5 71.1 69.8 52.9 75.8 50.5 52.01 76.6 67.3 73.9 53.0 
B. HP. § 
D.B. HP. } . 
———————} Per cent... ..sesceeee gees 73.5 46.1 69.5 69.0 8 ..:: WS ses 37.2 36.0 30.1 52.5 58.0 1.3 
Max. HP. J - 
D. B. HP. hrs. per unit fuel.......... 4.87 3.49 5.33 5.91 6.59 ud 6.32 3.71 10.78 11.04 13.4 12.083 18.92 12092 
Percentage water used per acre....... 25.7 15 14 ws 6 — «igiess 2 67 $5.0) 42.7 29.0 27.0 14.6 
Acres plowed per max. B. HP. hr.... O46 089 058 035 048 O53 084 O41 022 O22 O31 029 031 O27 
Percentage fuel per mile.............. 3.98 7.95 4.08 td A 763 éexs 4.47 $.88 9.09 11.87 99 36.28 7.19 15 
points allowed in judging engine. 306.7 275.5 329.3 334.0 274.6 350.1 wsee 954.4 § 267.6 269.3 29/.0 291.9 336.1 280.8 
tCubic feet. +Approximate Entries 1, 4, %—International Harvester Co Entries 7, 18—Gas Tractor Co 
eNot scored. = 2, 5, 18, 15—Avery Co. - 14)—Kinnard-Haines 
**Unit of fuel equals 7 Ibs. gasoline, 100 Ibs. coal, fe 3, 8—Goold, Shapley & Muir Co = 12, 14, 16—J. I Case Co 
7.9 lbs. kerosene. “ 6—Birrell Motor Plow Co “ 1. 17—Rumelv Co 
Weight of Imp. Gallon gasoline is 7 lbs.; of kero- k—kerosene; g—gasoline. 


sene used, .79 Ibs 
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Mountain Rack Railways and the Jungfrau 
Ry. (Switzerland) . 


By E. L. CORTHELL,* M. Am. Soc. C. E. 


In 1891 and 1897 the writer made a somewhat 





extended examination of rack railways in 
Europe, and in 1901 of the Transandine Rail- 
way In the ‘‘Engineering Magazine’ of October, 


ISOT, appeared an article by him entitled ‘“Prog- 


{series 
FIG. 1. 


ARGENTINE REPUBLIC. 


ress in the Perfection of the Rack Railway,” in 
which the history and development were given 
in considerable detail. Among the most im- 
portant features of that article were two tables 

‘iving the details of 29 railways of the Abt 
system and 48 of all other rack rail systems. 

At the International Railway Congress held at 
Berne, Switzerland, in July last, the writer 
igain met Mr. Abt and obtained from him a 
table with full details of all the rack railways 
his system from the Hartz Mountain Ry.jf 
(examined by the writer in 1891) to the Ober- 
scheld-Wallau line of the Prussian State Rail- 
ways, now under’ construction. The whole 
length of the 54 railways of the Abt system is 
*149 Broadway, New York, N. Y. i , 

tIngineering News, May 22, 1886. 
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1,140 km. (707 miles). The total length of the 
rack itself is 418 km. (256 miles), and the total 
number of Abt locomotives employed is now 313. 
The details of these 54 railways are given in the 
accompanying table. 

There is now under construction, but not yet 
completed, the Arica-La Paz Ry. to surmount 
the Andes and unite Chile and Bolivia. This 
railway is 450 km. (279 miles) long, with maxi- 
mum adhesion grades of 
3% and rack grades of 
6%. The total length of 
the rack is 40 km. (25 
miles). 

The Prussian railway 
referred to above has a 
maximum adhesion grade 
of 2.5% and 6% of 
rack. Both these lines 
employ a rack of two 
bars, the usual Abt meth- 
od. Tne type of loco- 
motive of the Central 
Northern Ry. (in Argen- 


COMBINED ADHESION AND RACK-RAIL LOCOMOTIVE (ABT tina) and of the Arica- 
SYSTEM) FOR THE CENTRAL NORTHERN RY., 


La Paz Ry. is seen in 
Fig. 1. On the latter 
line, the locomotive will 
handle a train load of 150 tons (not including 
the locomotive) on the 6% grade. 


The Jungfrau Railway.* 

By reference to the article mentioned above it 
will be seen that it is now 138 years since it was 
written from the examination of that 
subject, then in its incipient stage. 
important changes and much 


important 
Since then 
progress has been 
made. The active and influential head of the 
enterprise, Mr. Guyer-Zeller, has died, but the 
project has passed into the hands of his son-in- 
law, Prof. von Salis, who is actively pushing the 


*An extended illustrated description of this bold moun- 
tain railway project was published in Engineering News, 
Dec. 15, 1898. Other articles on the subject in our 


issues of March 29 and July 19, 1890, and April 16, 
1896.—Ed. 

















work forward towards the summit of the Jung- 
frau. 

In July last the writer, in the company of Prof. 
von Salis and of Mr. Karl Leichti, the manag- 
ing director of construction and operation, made 
a careful examination of the line, reaching the 
heading in the mountain, where the average rate 
of daily progress the entire year 1s about 10 ft. 
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Fig. 2. Tunnel Cross-Section; Jungfrau Ry. 


The heading is about 2 km. (1.2 miles) beyond 
the last operating station, and it will require 
about two years more to reach the station under 
the Jungfrau Joch, the depression between the 
Moench and the Jungfrau. 

It was originally proposed to make a descend- 
ing grade to reach this depression, in order to 
get below the glacier and to be sure to keep in 
solid rock. Later surveys made it possible to 
so change the alinement as to have a continuous 
ascending grade the entire length of the line from 





. 
RACK RAILWAYS BUILT ON THE ABT RACK-RAIL SYSTEM: 1884-1910. 
Length. Grade, per ce nt. Min. Locomotives. 
Railways. ree ee neers momaeeensinn, Trac- curve on ——————__ Train 
Date. Gage, Rack section, Total Adhesion. R ack. tion. rack, No Weight, weight, 

EUROPE. ft. ins. miles. miles. ft. tons. tons. 

L. Bars (Brunswick), Germany . ...c0iicc cscs Kcccccaes 1S8S4 4 8% 4.65 19.0 2.5 6 St. 6356 11 56 135 
2. Lehesten (Thuringia), Germany.... ees 1885 1 8% 0.80 1.7 3.5 8 “ 492 2 23 50 
3. Oertelsbruch (Thuringia), Germany............-..e-ee.-e 1885 2 3% 0.43 a2 5.0 13.5 a 328 2 6 7 
4. Brohlthal (Prussia), Germany... ilo, Se 3 3% 2.48 14.9 2.5 5 “ 293 5 20 100 
5. Eulengebirg (Prussia) Germany.............-..eeeceeces 1900 4 8% 2.35 11.6 2.5 6 “ 590 3 35 125 
6. Schulan (Hamburg), Germany.........cccccsccccccosere 1900 20 0.31 2 4.0 10 El. 164 9 6 g 
7. Schleusingen-Ilmenau (Prussian State Rys), Germany.... 1903 4 8% 3.90 19.5 2.5 6 St. 656 4 36 125 
8. Gorlitz-Krischa (Prussia), Germany..............--.++++ 1904 4 8% 1.00 13.8 25 46 “wo 590 2 33 100 
‘2 11 235 

9% Albbruck (Baden), Germany.... ...cecrccevcsvccccscecs 1905 4 8% 0.25 ‘2 1.5 7 228 119 16 40} 
10 s,oppard-Castellaun (Prussian State Rys.), Germany...... 1905 4 8% 3.47 22.9 20 3 “ 636 » 56 125 
11. Oberscheldt-Wallau (Prussian State Rys.), Germany...... 1910 4 Slo 2.05 41.8 2.5 6 “ 984 > 60 135 
12. Visp-Zermatt, Switzerland 1889 3 3% 4.65 aie 2.8 12.5 a 328 7 29 45 
13. Mt. Generoso, Switzerland ine epaae ---. 1889 28 5.60 5.6 22 “ 197 6 15 10 
i4. Briens-Rothhorm, Switzerland «2.0... ...ccccescvcccconcs 1891 2 8 1.70 4.7 25 197 4 17 9 
15>. Glion & Rochers de Naye, Switzerland..................+. 1891 z 8 4.80 4.8 292 “ 262 8 17 10 
ee SATE TTR, oe gs > tne 0 6. 6s trades oo ee nae wees 1896 3 3% 6.20 6.2 %) El. 262 5 10 14 
17. Bex-Grion-Vilars, Switzerland 1899 3 3% 3.41 a4 20 “e 197 4 14 18 
18. Aigie-Leysin, Switzerland oo: Loon > 3% 4.20 4.2 93 197 4 14 18 
19. Montreux-Gilion, Switzerland. .........cpscccscsccsvcccces 1907 28 1.55 1.5 13 1097 2 14 40 
“0. Mt. Saleve, France a ata valet hehe das ake Woe IK Rs wie ai a ara kB 1891 3 3% 5.60 5.6 25 115 14 7 10 
oi; fis tos Bains B Revard, France... 2. ci ccccevsicsasccsss Fe 3 3% 5.70 5.7 : 21 St. PAG 7 : 10 
p+ A EE eS  ) . |  a a ar eee ee 1898 3 3% 0.62 0.9 4.0 12.5 El. 262 12 
23. Lyons @& St. Just, France... ....66.. Sula Ree aaa RE ae 1899 3 3% 0.62 > 3.5 19.5 “ 164 6 20 
24 Sisenerz-Vordernberg (Steyermark), Austria............. 1890 4 8% 8.99 12.4 23 7.1 St. 590 0 120 
25. Schafberg, Austria Pe Pee TEE eT ee Tee Le 1892 3 3% 3.70 27 95.5 “ 20 6 9 
“6. Schneeberg, Austria se aces awe » 3% 6.20 6.2 POO 6 13 
27. Tannwaid-Griinthal, Austria.. Le tae Riad Se eatat se ars hina . 1901 4 8% 3.41 4.3 ».6 3 160 
°8. Rimamurany-Salgo Tarjan, Hung a 2 1% 0.12 1.2 14.0 26 3 12 
29. Tissdics-Zoiyom brezso, Mungary...... ~~... 00 sssseseneccs 1895 4 8% 3.72 26.0 nO 656 4 173 
30. Hernadthal, Hungary ...... sats tse Se 4 8% 0.18 0.8 10.0 192 » 29 
a; «eR CEO WROTE), TEMMGBET «nnn oc cee bc cireswscccncesees te 1906 4 8% 0.43 1.8 é 10.5 - OS4 2 50 
2. Karansebes-Hatszeg, Hungary 1908 4 8% 3.10 46.5 25 5.0 “a R41) 7 160 
§ 8 TA) 

BR: Beret GG =U ie, TIGR. oi snk 5s whlidn vawd sacs aces was 1890 2 6% 12.10 $4.7 1.5 6.0 “ 410 )12 100 § 
4. Travnik-Bugojno, Bosnia .......... 1893 2 6% 3.91 27.4 1.5 1.5 “ 410 7 120 
». Diakophto-Kalavryta, Greece 1890 2 % 2.23 14.3 3.5 14.5 oo 164 4 16 
Re IL. EUINEIES inks ue ane wisiss Wigl eu wiclp swage one age area 1899 28 0.43 1.7 1.9 4.0 “ 164 1 100 
a. Womenereet,. Beem .ocsiccecscncas 1891 3 3% 0.50 0.5 15.0. “ 2G 5 0) 
38. Snowdon (Wales), England...... Sas 1895 28 4.50 1.5 18.3 “ 262 5 16 
ASIA AND AUSTRALIA (12 43 85) 

39. Beyrut-Damascus, Syria....... --. 1893 3.6 19.84 90.5 2.5 7.0 ie 894 a 56 105 § 
a: “OL MIE Fo Ke eesd seeaeaSescecas ‘ 1887 > 6 6.94 12.4 2.0 6.0 - 984 2 56 130 
§ 6 33 50 

i: Wileisi, Tadia. <...62... ‘cscs Soe 3 3% 12.90 28.2 8.0 " 828 } 2 40 eo} 
$2. Usui Tog I sare bid ia a artes tea Wis dh Ak A aS 1891 3.6 5.27 6.8 6.7 = 856 8 36 100 
43. Sawah-Leonto (Pandjang), Sumatra.................... 107 2 90 0.87 3.1 13.0 El. 16 7 5 8 
i es A DR Gane canine eu saon ad Reneneee eatin Cee 3 6 4.71 14.4 6.3 St. 894 4 24 50 
iS: Mt. Morgan Gold: Mines, Australia... oo. cc cee essncccss. ASCE 3 6 1.49 1.4 6.0 sg 246 3 24 50 

NORTH AND SOUTH AMERICA 

iG. Pikes Peak, Colorado, U. S. A.. 18%) 9.5 ane 25.0 ™ 377 ° 23 18 
47. Penoles (Silver Mines), Mexico...... 1897 6.2 3.0 15.0 ‘ 196 20 15 
18. Puerto Cabello & Valencia, Venezu --. 1886 2.3 aa &.0 “s 410 8 42 60 
GD. Central Oriere, BOSOTIOA «ccs ie ki ee dace eae ee ese 1904 3. 10.2 2s 6.0 ? 492 3 60 150 
50. Transandine, Argentina cost eee 7.44 26.0 2.5 8.0 e 656 6 41 60 
{ 2 48 80 | 

51. Transandine, Chile 1905 3 3% 14.26 26.6 2.5 8.0 = 656 ie 56 100 

t 1 81 140 | 

mo. Se CORIO: ocicvacadaccce's 1899 3 3% 0.31 0.3 11.0 El 164 2 9 12 
53. Arica & Paz, Chile-Bolivia 1909 3 3% 24.80 31.0 3.0 6.0 St 328 2 63 150 
+4. San Don er re ee re 1891 2 6 3.96 22.3 4.0 9.0 P 328 6 25 30 
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ITS CONNECTIONS. 


Kleine Scheidegg, the point where the Jungfrau 
Ry. leaves the summit of the two rack railways, 
one from Lauterbrunen and the other from 
Grindelwald. Fig. 3 is a plan of the line. 

The writer from his notes taken during the ex- 
amination and from other data furnished by Prof. 
von Salis and Mr. Liechti, is able to give much 
interesting information. 

The following table gives the distances and 
elevations at the various stations: 


Elevation, -—Distance— 


ft. Miles Km. 
Kleine Scheidegg ............ 6,770 ee 0. 
Migergletecher ..ccccccueccccss 6,000 1% 2.015 
ED ieee ce bemeeamce’e 9,404 2% 4.400 
EE, wktak ac Nake saat ae wae 10,368 3% 5.700 
Jungfraujoch ........ rere 6 9.600 
JUMBITOUIUIE | ie 6 48 c:6h dace oo 13,664 ™! 12.200 


Elevator to observation point.. 14,000 

The gage of the road is one meter. The maxi- 
mum grade is 25%, and the maximum radius of 
curve is 100 m. (828 ft.). The voltage is 600 for 
the trolley line and 7,000 for the main transmis 
sion line. 

The Jungfrau Ry. now owns the Lauterbrunen 
hydro-electric power, 2,650 HP., on the White 

















Grindelwald 


Alpiglen 


(SWITZERLAND) AND 


Lutschine and has _ re- 
cently built the Berg- 
lauen power station of 
10,000 HP. capacity on 
the Black Lutschine, 
about half way between 
Grindelwald and thre 
Lauterbrunen line. The 
Jungfrau Ry. owns and 
furnishes electricity for 
power and light to 
all parts within reacn 


of its transmission (The dark spots on the 





FIG. 4. LOWER TERMINAL OF THE JUNGFRAU RY. AT KLEINE- 


SCHEIDEGG. 


face of the Eiger Mountain indicate the observation 


lines. openings or galleries of the upper station.) 


The height of the tunnel (and nearly all the 
line is in continuous tunnel) is 4.35 m. (14% ft.), 
the width 3.70 m. (12.14 ft.). The cars are 
lighted and heated by electricity. The large 
restaurant at Eismeer seats 250 people and all 
the cooking is done by electricity. The area of 
this restaurant in the mountains is about 2,800 
sq. ft. The tunnel cross section is shown 
in Fig. 2. Fig. 4 is a view of the Eiger, with 
the station openings or galleries shown on the 





FIG. 5. THE OBSERVATION GALLERIES OF THE EISMEER STATION IN THE FACE OF THE 
EIGER MOUNTAIN. (THE PRESENT UPPER TERMINAL.) 


(A footway tunnel leads from the station to the point where the people are standing in the snow, 130 ft. below 
the railway). 


face of the mountain. Fig. 5 is a nearer view of 
these galleries at the same point (Eismeer sta- 
tion). The people standing in the snow are at 
the bottom of a footway tunnel from the station 
and are 130 ft. below the station. 

The drilling is done by compressed air. There 
is one Ingersoll compressor of 80 HP. and one 
Meyer compressor of 250 HP The pressure is 
8S atmospheres. They are located at Eismeer 
station, now about 2 km. (1% miles) from the 
heading. The drills are generally 45 mm. (1.8 
ins.) diameter, and the depth of hole is about 
14% m. (5 ft.) in the heading and 2 m. (6% ft.) 
in the bench. Dynamite (No. 100) is generally 
used for the blasting, although some ‘‘West- 
fallite’’ is employed. The tunnel is always in 
the massif, or solid rock, of the mountain, which 
is a compact limestone rock. Beyond the Moench 
it will be in crystalline schist and gneiss to the 
top of the Jungfrau. 

The road is now operated to Eismeer station. 
The number of passengers last year was about 
74,000. The round trip fare from Kleine Scheidegg 
to Eismeer, 5% miles, is 18 frances ($3.60). Each 
train is made up of one locomotive and two cars, 
each carrying 40 passengers. The cars are en- 
closed, have large windows, and are warmed by 
electric heaters. 

The rack system employed is that of the late 
M. Emil Strub, the engineer of the railway. This 
is shown in Fig. 7, and is used on several other 
mountain railways.* The motors, or electric 
locomotives (Figs. 8 and 9) are fitted with all 
necessary safety appliances. The fixed speed 
which the motor cannot exceed is 5% miles per 
hour. If this speed is exceeded an automatic 
brake comes into action and stops the train. 

The descent can be made if necessary without 
the principal current. The current necessary for 
working the brakes is generated by the weight of 
the locomotive itself. The body or frame of the 
locomotive rests on two carrying axles and the 


*This rail was described and illustrated in Engineer- 
ing News, Dec. 15, 1898, and Oct. 11, 1900 It is a 
T rail with a head of such depth as to permit of cutting 
the track teeth im the head.—Ed. 
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two motor axles, the latter being placed between 
the former. The two motors are 250 HP. each, 
making 760 r. p. m. On the front axle is placed 
a strong gripper, which grasps the rack and pre- 
vents the engine from rising The current is 
taken by four trolleys (two-phase system). The 
current passing through the rails is taken up 
through the frame of the locomotive. 

As to the finances; they have not been easy to 
arrange, but the net receipts are now sufficient to 
pay the cost of construction, on which about 300 
men are employed. 


Enc: News. 


ability, persistence and energy of Mr. Guyer- 
Zeller, whose untimely death occurred in the 
midst of his important work, leaving other, but 
fortunately able, hands to go on with it. 


go 


oo 


The Agricultural Side of Irrigation.* 
By S. FORTIER. 
No statistics are available regarding the vast sums of 
money which have been expended during the past ten 
years in the construction and improvement of ir tion 


works. When one considers what has been accomplished 
by individuals and 





associations of individuals, by co- 





FIG. 6. MACHINERY OF THE ELECTRIC LOCOMOTIVE; JUNGFRAU RY. 


The cost to date has been about $2,200,000. It 
will require S400,000 to reach the Jungfraujoch, 
km. (114 miles) further, and $1,000,000 to reach 
the summit of the Jungfrau. The company can 
<3,200,000 in shares ($800,000 of which have 

been issued) and $1,400,000 in 5% bonds, which 
are now quoted at 102. The share dividend is fixed 
it 414%. From the Jungfraujoch to the summit 
will require the sale of $300,000 of shares and 


issue »®& 


$300,000 of bonds. The power stations and trans- 
mission lines are included in the total cost. They 
have cost about $600,000. 

At Ejigerwand station, which is about 6 km 
(3.6 miles) from Grindewald in a direct line, 
there is placed an electrie searchlight looking out 
from the side of the mountain. It Is one of the 
most powerful in the world, 93,000,000 c. p., and 
it is said that a newspaper can be read at 
Grindelwald by its light. 

One of the most important additions recently 
completed is the power station on the Black 
Lutschine at Burglauenen. This has been de- 
scribed by Mr. Von E. Frote, the engineer, in 
the “Schweizerischen sauzeitung,’’ 1909 (Nos. 
20 and 21). 

The Jungfrau company is also interested in the 
Wetterhorn lift near Grindelwald recently ex 
amined by the writer.* 

The results of operation thus far are entirely 
satisfactory. As will be seen by the writer’s 
article in 1S97 it was expected that on comple- 
tion of the line at least 10,000 tourists would as- 
cend to the top of the Jungfrau. It is reported 


that 12,000 people weré carried up by the 


Wengern-Alp and Jungfrau railways on Sunday, 
Aug. 14, 1910. As about 75,000 now ascend an- 
nually to the Eismeer station it may be con- 
tidently expected that the project will be suc- 
cessful 


not only in carrying a large number of 
people up the loftiest scenic railway in the 
world, but in giving to the constructors and 
yperators of the railway a satisfactory return on 
their expenditure and an ample reward for their 
persistent efforts This article should not be 
oncluded without 


giving great credit to the 


*Engineering News, July 22, 1909 


operative companies and large corporations, as well as 
by irrigation districts and Carey land act projects, the 
aggregate, it is believed, would reach $300,000,000. To 
this should be added the expenditures of the Reclamation 


Service, which in eight years have amounted to nearly 
$60,000,000. 


As a re 


inal activity in the organ- 


ult of this pheno 





ization and construction of 
irrigation enterprises a large 
extent of land has been pro- 
vided with water-supplies, a 
number of projects have 
been completed, others are 
nearing completion, while 
the balance are in various 
stages of development. Not- 
withstanding the large num- 
ber of people who have re- 
cently settled in the West, 
there is still a very large area 
unsettled. Our agents have 
estimated that there are at 
the present time about six 
million acres under ditch, 
but unirrigated, for lack of 
settlers. The magnitude of 
the task which now confronts 
the West in this regard may 
be better understood by 
recalling to mind the fact 
that in fifty years only about 
double this acreage has been 
reclaimed. 

I mention these figures for 
the purpose of trying to 
convince the delegates’ to 
this Congress that he main ENic News. 
question which the West is « r 
now facing in the reclamation 
of its arid lands is not so 
much the construction of new 
works for additional water-supplies as the wise use of 
the land and water already available. The expenditure 
in recent years of about one-third of a billion dollars in 
irrigation works has created no end of new issues which 
must be successfully met and overcome before adequate 

*Slightly condensed from a paper read before the Na- 
tional Irrigation Congress, at Pueblo, Colo., Sept. 20, 
1910 

+Chief Irrigation Investigations, Office of Experiment 
= U. S. Department of Agriculture, Washington, 


returns can be obtained on the money invested. States- 
men, capitalists and engineers have alike failed to esti- 
mate at their true value the many factors which enter 
into the reclamation of arid lands. The common con- 
ception is that when a water-supply is once furnished 
the problem is solved. In the earlier stage of irrigation 
development I shared this view. Being engaged for the 
most part in the construction of irrigation works, I was 
carried away by the importance of this phase of the 
subject At that time, there seemed to me to be little 
to call for the exercise of high professional skill, beyond 
the planning and building of an efficient plant. For the 
ast twelve or fifteen years I have had an opportunity io 
study other phases of this many-sided subject and this 
fuller Knowledge has led to a modification of former 
views. I am rapidly reaching the conclusion—that the 








agricultural side of irrigation transcends all others in 
importance and demands the chief consideration on the 
part of the people of the West 


In all this broad country which lies west of the Mis 
souri River, perhaps no irrigation enterprise has accom 
plished as much in so short a time as that of the South 
Side Twin Falls Carey Act Project of southern Idaho. 
On a recent visit to this tract I endeavored to learn the 
reasons for such a phenomenal growth. I examined the 
irrigation plant, but apart from the fact that there was 
an abundant supply of water, there was nothing to at- 
tract the attention of an engineer. The causes which 
have led to so rapid a development I found, not in 
the excellence of the structures and distributaries, but 
in the depth and richness of the soil, the amount and 
regularity of the water-supply, the favorable spirit of 
the new comers who have established homes in this part 
of the state. 


The One-Sidedness Of Engineers. 


In looking back over an experience of 25 years in 
irrigation, I am forced to the conclusion that some of 
the gravest mistakes made have been due to what one 
might term the one-sidedness of irrigation engineers. One 
has a right to expect that many of the mistakes which 
we older men made in the ‘SOs and ‘0s would be cor- 
rected by the men of to-day. It is true the character of 
the structures has been improved, but perhaps less effort 
has been made in recent years to correlate the two main 
divisions of the subject. I refer to those features which 
naturally come under the engineering and constructive 
side of irrigation and those which pertain to the highest 
and best use of the land and water by the farmers under 
the system. Engineers who knew little and cared less 
as to how the water would be used and what purpose it 
would serve have been placed in charge of important ir 
rigation projects Such men have studied carefully one- 
half of the problem and ignored the other half. As a 
result of such one-sided methods of procedure, large 





FIG. 7. ELECTRIC LOCOMOTIVE; JUNGFRAU RY. 


sums have been expended in providing water for land of 

an inferior quality. There is such an abundance of good 

land in the West that it seems a mistake to waste the 
inty water-suppiy on poor land. 

Surely, the character of the soil on which the water is 
to be used, the crops which can be grown, the presence 
or absence of alkali, the formation of a hardpan near 
the surface and the tendency to become water-logged 
and to require drainage are questions whose considera- 
tion is as essential to the success of irrigation as is the 
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character of the structures used to provide a water- 
supply. 

The tendency to ignore the agricultural side of irriga- 
tion has likewise resulted in the locating and building of 
canals on ground that was too porous to retain water, 
and in planning and building systems without adequate 
provision for either maintenance and operation or water 
distribution and delivery. The duty of water has also 
been arbitrarily fixed by men who knew little of the 
water requirements of crops or the needs of the men who 


are to use the water. Enterprise after enterprise is 
being undertaken under the Carey act in some of which 
the cost of water will reach as high as $70) per acre and 


yet the only questions which are thoroughly considered 
are the sale of bonds and the engineering features. 
Whether the farmers who are induced to settle under 
these projects can afford to pay so much for a water right 
seems to be too trival a matter to be considered. In 
some cases the credulous conservative farmer is begin 
ning to lose faith in engineer's estimates, regardless of 
any possible extenuating circumstances. He is first led 
to believe the price of water will be only $20 an acre, 
then it is raised to $30 and subsequently to $40, or even 
higher. Like the man whose wife presented him with 
twins one year and 





1 


triplets the year following, he is 
wondering what will happen next. 


Farm Systems of Irrigation. 


The usual custom in the past has been to convey water 
to the highest point of each section of land or to it 
main subdivisions and leave to men unfamiliar with ir 
rigation the task of planning and building distributari 
for the farms. The fact is too often overlooked that 
each farm unit under a canal system forms an imporjant 
part of the whole and that all the revenues of the system 
must come from the irrigated farms. Men are slow to 
recognize that it requires as much experience and ability 
to establish a proper system of irrigation on a 4)-acre 
farm as to build a portion of a main canal. The only 

ife course to pursue if success is to be assured is to 
plan and construct the irrigation system of each individ- 
ial farm with the same care and skill that are exercised 
in the larger features of the plant. 

One frequently hears the statement that the day of the 
individual and groups of individuals is past as regards 
irrigation development. This is by no means true. There 
is much more activity now than ever before in the in- 
stallation of small pumping plants, windmills and the 
construction of small storage reservoirs. These are 
owned for the most part by individuals and groups of 
individuals and there is the same need of careful super- 
vision in the installation of these plants as there is on 
the farm units under a canal system. 


From Sage Brush to Profitable Crops. 


In every attempt to convert desert land into fruitful 
fields, there is a transition period which tries men’s 
soul oO i utmo Phe rr 2 y oft_n g.ven 
not to allow families to attempt to establish homes in 
the desert lest they perish. It is true, a new irrigated 
district may not be a desert, but it is closely akin to it 
and it requires time, patience and self-denial to establish 


homes in such places. There is so much to be done with 
so little help and money that the bravest heart often 
quails before the task is completed. It was comparatively 


easy for our forefathers to establish homes in the heavily- 
wooded states of the Atlantic seaboard, and still easier 
for those who first settled on the prairie land of the 
Mississippi Valley. These men had to encounter dangers 
and hardships, but the winning of their livelihood from 
the soil was easier, we believe, than the task which con- 
fronts for the first year or two the settler on a Western 
farm. The most profitable crops on an irrigated farm 
require time to mature. The land for vineyards, for 
example, must be first thoroughly prepared before the 
plants are set in the ground, then from two to three 
years must elapse before any returns can be expected. 
Meanwhile, the expenses of caring for the vineyard have 
to be met. The same is true of all deciduous and citrous 
orchards, with the difference, that a longer period inter 





venes between the time of planting and profitable returns. 
The staple crop of the West is alfalfa, but he who ex- 
pects a heavy yield the first season after planting is too 
often doomed to disappointment. 

The new settler with limited means has to confine his 
efforts during the first season to the seeding of small 
patches of grain and the planting of vegetables. By 
degrees, he can work into the more profitable crops, such 

; alfalfa, orchards and sugar beets, but at first he must 
be content with much smaller returns. This is the 
transition period which marks the passing of the desert 
plants and desert conditions and the introduction of 
profitable crops under irrigation. If there is ever a 








time when a new scttler needs help it is during this 
period. The outlay in both labor and money for build- 
ings, farm equipment, irrigation ditches and the proper 
preparation of the land is unusually high, while the re 
turns from the soil are correspondingly small. It is 
therefore no exaggeration to say that the measure of 
success which any new irrigated district attains wil! 
lepend in no small degree upon the as 


given to the new settlers during the first three years 
of their fight with the desert. The settler under a canal 


tance woicn is 


system who has passed successfully the first three years, 
having estiblished a proper system of irrigation, pre 
pared his fields in such a way that they can be easily 
and thoroughly irrigated and who is beginning ts reap 
the rewards of more profitable crops, is on the road to 


prosperity if not to wealth. ’ 


The Proper Use of Water. 

The advocacy of President Taft in his recent St. Paul 
address that the natural resources of the West be 
wisely used, meets with hearty approvel of Western 
people. The increase in population in the rural di 
tricts of Western states has been almost wholly due to 
the extension of irrigation, and this extension willl con- 
tinue so long as water is available. Just when this limi 
will be reached depends in no small degree on how the 
water ji 





used. Secretary Wilson has on frequent occa 
sions called attention to the fact that the people of the 
West are using too much water, being inclined to rely 
too much on irrigation and too little on cultivation 
There is no question but that the crying need throughout 
he irrigated districts is not only for more farmers but 
for better farmers. The difference between a heavy 
yield and a light yield, or if you like, between success 
ind tailure, in im very many reg tra o i 
kind of man who grows the crop. In traveling over ir- 
rigated districts, one finds a difference in the quality of 
the soil, but the distinguishing feature of the good farm 
is usually the good farmer. It usually happens, too, 
that the careless farmer who applies from three to four 
acre-feet of water per acre receives much less from 
the soil in the way of crops than the more careful farmer 
who uses less than one-half of this amount. 

I have called attention to the waste of irrigation 
water in the West so many times that it is getting to be 
an old story. The scanty water-supply is, however, so 
vital to our material prosperity that the subject can- 
not be ignored. Some twenty years ago, there was a 
danger that the water-supplies of the West would pass 
eventually into the hands of rich corporations, who 
would oppress the water users by levying heavy tribute. 
1 believe this danger has passed in so far as the 
wealthy corporations are concerned, for the reason that 
few are now in existence. The companies that were 
organized for the purpose of selling water rights and 
collecting water rentals have sold out as a rule to the 
farmers who own the land under the systems. There is 
still no end of monopoly in irrigated waters, buc the 
monopolists do not happen to be wealthy capitalist 
They are the farmers who have received more than their 
legitimate share of water. All over the arid region in- 
dividuals, associations and corporations composed of 
farmers have received from the courts two, three and 
even four times more water than their crops require 
under economical use. Until such evils are remedied, 
this region can never hope to possess that extent of 
irrigated land which its available water would furnish 
if equitably apportioned. 

Sometimes the blame rests with the State legislatures 
in placing the maximum amount of water which a 
farmer is entitled to use at so high a figure that waste 
is almost certain to result. In certain warm parts of 
the arid region, where crops grow the year through, the 
continuous flow of 1 cu. ft. per sec., when economically 
used, serves from 250 to 400 acres. In some of the 
colder parts of the arid region where the growing season 
lasts only one-third of the year, the same quantity of 
water serves only 70 acres. Does there not seem to be 
monopoiy 0 rrigation waice on l pal ) SOM) 


our farmers? 


More Assistance Needed. 

It is quite evident that water will not be economically 
used in irrigation until] more attention is paid to the 
methods employed in its distribution, delivery and ap 
plication. So long as we continue to magnify the im- 


‘portance of building costly structures and belittle the 


more important work of raising valuable crops, just so 
long will careless, slipshod methods prevail In the 
past decade, millions of dollars have been expended in 
securing water, but I venture the assertion that for 
every five hundred dollars so expended, less than one 
dollar has been used in assisting the farmers to make a 
wise use of the water provided. 

The Irrigation Investigations of the Department of 
Agriculture is doing what it can to promote irrigation in 
all its branches, but more particularly in its relation to 
the irrigators. I shall not take the time to give even 
a brief description of our work, but an enumeration of 
the various subjects investigated may convey some idea 
of its scope and purpose. These are: seepage losses in 
canals, the delivery of water to users, operation and 
maintenance of canal systems, the preparation of land 
for irrigation, the application of water to crops, the 
proper amount to apply, supplemental ir 





irrigation in humid 
districts during periods of drought, winter irrigation, the 
installation of windmills and pumping plants and the 
building of small storage reservoirs. 


The small appropriation which we annually receiv« 


from Congress would not suffice to secure the results 
obtained, were it not for the fact that we are co- 
operating with a number of Western states. These con- 
tribute one-half of the expenses for such work in their 


respective territories. Our office is not only operating 


with a number of Western states, but also with individ 


uals, irrigation companies and irrig¢ 


tion districts. The 
work is being confined 





solely to private enterprises of 
one kind and another. Our constituency at present in 
ludes about OD 


























oO he tab 3 i é ) 
United Stat and the demand ipon u far i 
excess of our best efforts to meet 

I desire to state in conclusion that I have not com 
before you with the plea that ore nsideration be 
8iven to the agricultural side of irrigation simply be 
cause it is the line of work which o branch of the 
federal government is investigating It is rather be 
cause a candid consideration of our pre t stage o 
Progress leaves no other conclusion than that the ma 
terial prosperity of this Western land which iny of 
us call home is just now dependent on the better de- 
velopment of this phase of irrigation 

=. > 
Paints for Concrete.* 
By ERNEST F. BURCHARD 

The use of cement concrete Y retur purpost h 
already become world-wid and i increasing at a 
rapid rate Heretofore ttle atte yn has been paid to 
oati for ymcrete I pug t ‘ ia ow ¢ | it 

how lat cement co i is n lurable as 
might be wished, partly becau i xt wholly wate 
proo ind partly Ise the cement ¢ her col lins tree 
lime or develops free lime within itself after setting 
Furthermore, concrete in order to ompete with other 
structural materials has had » be economi hal 
died finished, and its resulting unsightly 
appea e has detracted from its desirability It ij 
therefore clear tha here is great necessity for both 
protective and decorative oalings for concrete. The 
problem of waterproofing concrete being studied from 
several standpoint besides that of applying protective 
coatings. For instance, ‘ endeavor o reduce the 
in concrete to a Minimum, as well as to obtain uni 
formly finely ground ceme1 and to eliminate the ten 
dency of the cement to form ine in setting, are all 
absolutely necessary step he produ yn Of a water 
proofed concrete ind are the pecial business of the 
cement manufacturer and engineer o construction to 


work out. 


Much experimental work is under way with regard to 


waterproofing concrete by means of the addition of vari 
ous foreign substances small quantities to the aggre 
gate. Some of these materi 


rials are of mineral compo 
unic. Mar 
on the market, but the « 


sition and other 





y compounds are now 





tion of most of them 


is not published. Some analyses have beer 





made recently 
on a series of compounds widely advertised for use in 
waterproofing, strengthenir 





ig, or decorating concre 


Among the materials contained were stearic acid com- 


e. 





pounds, gums, waxes, soaps, mineral chlorides, inert 
pigments, and asphalt derivatives. Much 


interesting in- 





formation is given regardi: the composition of such 
compounds, although the names of the particular com- 
pounds are not given The possibility of ultimate dele- 
terious effects on concrete from the use of these internal 
waterproofing materials is a subject for joint study 


by engineers and paint chemists. In addition to prov- 


ing the advantages of such materials as water excluders, 


it should be determined whether 


they may corrode the 
steel used in reinfor« 


ng concrete or whether they may 


affect the set and tensile strength of the cement itself. 


It is particularly the province of the paint chemists 
to study the ubject of 





pai oatings for concrete. Oil 
} 


coatings have been found to be badly affected by the free 
lime present, which causes saponification and subsequent 


solution of the onified coat 





ng The porosity of cement 








or concrete surlaceS causes in 1bsorption or suction 
effect that renders it necessary to app to a given area 
hree or four time is much paint as would cover an 
equivalent area of wood [wo very important lines of 

vestigation are therefore suggested—the neutralizatior 
of the free lime in the cement and concrete and 
proper filling and treatment of the pores of the yn 

n order to prevent the suction o iny | i hat may 


be applied later. 


THE NEW LOCK AT SAUI 





STE. MARIE is pro- 
gressing, and it is expected 














{hat the excavation for the 
lock pit will be ompleted early in 1911. rhe ontract 
for the oncrete will be let during the ymit winter 
ind work on th will be commenced in the pl Th 
MacArihur Brothers Co. has the contract for the west 
ern section of the approa canal and John Marsch j 
the contractor for the lock excavation. rhe work is 
under the direction of Col. C. MeD. Townsend, M. Am 
Soc. C E., U. S. 





ers, and Mr. L. C. Sabin, M. 
istant Engineer. rhis new lock 
(known as the Davis lock) will be 1,350 ft. 
tween the gates, SO ft. wide, 


Am. So C. E., is As 


iong be- 


and 24% ft. deep below 

the level of extreme low water. It will be parallel 

with amd adjacent to the two existing locks: the Weitzel 

lock (1SS1), 515 SO ft, with a depth of 16 f and 
} i t an 

the Poe lock (1895), 800 104) ft with a depth of 21 ft 
; ith ¢ ptt 21 ft 

*Portion of U. S. Geological Survey Report on the 
Cement Industry for 1909 Advance chapter of tl 

anc ar 


Mineral Resources of the Unite 


al 1 States for 1909.” 
+U. S. Geological Survey, 


Washington, D. C 








446 


ENGINEERING NEWS. 


Vol. 64. No. 17. 





Arched Masonry Dam at Las Vegas, N. M. 


By CHARLES W. SHERMAN,* M. Am. Soc. C. I 

The Agua Pura Co., of Las Vegas, N. Mex., the 
corporation which furnishes the water-supply to 
that community, is about to undertake the con- 
struction of an arched masonry dam. This struc- 
ture has been designed by Metcalf & Eddy, Con- 
sulting Engineers, of Boston, Mass., and has 
been computed as a pure arch, without allowance 
for such additional stability as the dam may have 
acting as a wall. The design of this structure 
is in many respects somewhat different from ordi- 
nary American practice, although, as far as the 


ites. 


—_—. 





of drainage area above the intake have usually 
given a sufficient quantity of water for the supply 
of the city, but there has been one period of 
several months when there was a shortage, and 
with the growth of the city and the increasing 
water consumption, it is evident that such periods 
of shortage will be increasingly numerous in the 
future unless adequate storage is provided to 
make the yield of the wet months available for 
use in dry times. 

Still more pressing, at the present moment, is 
the question of quality of water. During a large 
portion of the year the water is clear and satis- 
factory, but at other times it is rendered de 


oO 
o 
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FIG. 1. PLAN OF THE ARCHED CONCRETE DAM FOR THE AQUA PURA CO., LAS VEGAS, N.M. 


dam itself is concerned, it is in general similar 
to a number of dams which have been built in 
New South Wales, Australia, within the last 15 
years, and which are briefly described in an ar- 
ticle by Mr. L. A. B. Wade in Engineering News, 
May 19, 1910, p. O88. 

As is shown by the cross section, Fig. 2, this 
dam, with a maximum height of 50 ft., will have 
a thickness of 15% ft. at the base, corresponding 
to a pressure in the arch of 350 lbs. per sq. in. 


Preliminary Considerations. 


In order to indicate the reasons for the con- 
struction of this dam and the adoption of the 
type and of many of the details it is desirable 
first to outline the manner in which the water- 
supply is obtained and stored, and to describe 
some of the local conditions affecting the prob- 
lem. 

Las Vegas is a community with a population 
of something less than 4,000 in 1900, and which is 
estimated at something like 10,000 at the present 
time. It is situated in the northeastern part of 
New Mexico, on the main line of the Atchison, 
Topeka and Santa Fe R. R., at an elevation of 
about 6,500 ft. above sea level. The town is 
divided into two parts by Gallinas Creek, and 
from this stream the water-supply is taken at a 
point above Hot Springs, some six miles above 
the city proper. In this locality the Agua Pura 
Co. has built nine dams, which have been es- 
pecially constructed for impounding water dur- 
ing the winter, for the purpose of harvesting the 
ice, the company handling the ice-supply as well 
as the water-supply of the locality, and selling 
large quantities of ice to the railroad company. 
The water for the supply of the city is taken 
from the stream just above Dam No. 8, and con- 
ducted, in a wooden flume, to a small reservoir 
known as the “settler,” in which some clarifica- 
tion by subsidence is obtained; the pipe line 
leading to the distributing reservoir and the city 
starts from this “settler.” Most of this pipe 
line is 12 ins. in diameter, and it has a length 
of about five miles. 

The rainfall in this vicinity is about 18.66 ins. 
per annum, this being the average for the 18 
years 1889 and 1893 to 1909 inclusive. The maxi- 
mum yearly rainfall during this period was 24.66 
ins. There are very .few records of watershed 
yield in this vicinity, and these are of a some- 
what unsatisfactory character. The 90 sq. mi. 


*Principal Assistant Engineer with Metcalf & Eddy, 
Consulting Engineers, Bostar Mass. 


cidedly muddy by the soil washed into it in times 
of rain. 

Two methods of obviating this difficulty were 
considered by Mr. Harrison P. Eddy, who re- 
ported upon this and sundry other improvements 
to the property of the company, early in the pres- 
ent year. He decided in favor of storage and 
subsidence, instead of mechanical filtration, be- 
cause it seemed probable that the quality of the 
water obtained thereby would be nearly, if not 
quite, as good as by filtration, and the advantage 
of increasing the quantity of water available, 
which would result from a _ storage reservoir, 
would not be obtained if the filtration system 
were adopted. Moreover, it would be possible, 
at any future time, to put in filters in addition to 
the storage reservoir. 

The best available site for a storage reservoir 
was found to be the lime canyon just below Hot 
Springs and a little more than a quarter of a 
mile distant from the pipe line. It would be 
possible, by the construction of a suitable dam, 
less than 500 ft. long, to store water to a depth 
of 95 ft. in this canyon, which would correspond 
to a storage of approximately 380,000,000 gals. 
Mr. Eddy concluded that not less than 50,000,000 
gals. storage should be provided at the present 
time, which could be obtained by a dam 50 ft. 
in height, and this the company has decided to 
construct at once. 

There is a small watershed tributary to the lime 
canyon, but no stream flowing through it, except 
immediately after rains. It seems to be desir- 
able to divert this water from the proposed reser- 
voir, because it is muddy after rains. It was 
therefore recommended that a dike be con- 
structed above the limits of the proposed reser- 
voir, and also a diversion ditch just above the 
water line, by which the natural drainage of the 
canyon should be diverted around the basin to a 
point below the dam. The construction of this 
ditch, however, has been postponed, and is not 
included in the contract for the structure, re- 
cently awarded. 

The basin is at such an elevation that when 
filled to a 95-ft. depth the water level will be 
substantially at the level of the “settler.” It 
will therefore be possible to fill the 50-ft. stor- 
age reservoir by gravity from the existing pipe 
line, and it is planned to lay a 16-in. branch 
from the present 12-in. main to the gate-house 
at the dam. Water will be either admitted to 
or drawn from the reservoir through this pipe. 
The 95-ft. reservoir will require the construction 


of a high level conduit from a point further up 
the stream. 

Studies and approximate estimates of cost of 
three different types of dam at the outlet of the 
canyon were made: (1), a straight masonry dam 
With a gravity section, (2), a curved masonry 
dam with an arched section, and (3), a hollow 
reinforced concrete dam of the Ambursen type. 

It was soon found that the Ambursen dam, 
under the peculiar conditions, could not be con 
structed as cheaply as either of the other types, 
on account of the probability of a future in- 
crease in the height of the dam. Bither a straight 
or a curved masonry dam could be erected at 
the present time, of the cross section required 
for the height to which it is now built, and can 
subsequently be raised to a greater height and 
at the same time increased in thickness, whereas 
a dam of the Ambursen type must probably, if 
it is hereafter to be raised, have its lower parts 
built of the full ultimate thickness. 

The mouth of the canyon is narrow, with com- 
paratively steep sides, and with rock exposed 
at the surface of the ground over. about one- 
half of the site of the dam, and with every 
indication that rock is but a short distance be- 
low the surface where not exposed. The contour 
of the surface is such as to be well adapted 
for the abutments of an arched dam, and approxi- 
mate estimates showed that such a _ structure 
would require less than two-thirds as much ma- 
sonry as a straight dam with a gravity section. 
After several trials it was found possible to lay 
out an arched dam with a radius of 250 ft. for the 
up-stream face, in which the curve would be ap- 
proximately normal to the direction of the con- 
tours. Designs were accordingly completed on 
this basis. 

The rock in this vicinity is a very hard and 
close-grained sandstone. It seemed quite possi- 
ble that in excavating for the foundation of the 
dam and for the diversion ditch, rock might be 
taken out that would be entirely suitable for 
first class rubble construction, and it is of course 
entirely possible to obtain suitable stone for 





} £/.490 
4 
Section 
& / 
9 
2 
4 
¥ 
& = 
yy , ’ 
& KG» 
g I ; 
Q ’ 
k4 
a Rubble ; | 
x Section: } 
x wf 
4 } 
& / 
\ , 
< EI754 3 
& 
gf L f 
v 2 
ws 
ee 
se f 
P= fs , 
» HES 3.95 > 
ae } 


eMéeiae 


eer rry y, Off tO eee 


Z 


na 


¥ 





: tosoun 
impervious 
Rock 


Fig. 2. Section Through Crown of Present 50-Ft. 
and Proposed 95-Ft. Las Vegas Arched Dam. 


concrete by crushing this rock. As there was nv 
reason why either a rubble or concrete dam 
would not prove entirely satisfactory, alternate 
designs were prepared, and bids were askel upon 
either rubble or concrete—the only difference in 
the plans being that near the top of the dam the 
cross section was made thicker for the dam 
built of rubble, in order to lessen the probability 
of joints extending nearly through the structure, 
with consequent likelihood of leakage. After the 
bids were examined it was decided to use the 
concrete section, and the contract was then 
awarded on that basis, after the design shown in 
the accompanying figures. 
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DETAILS OF CURVED MASONRY DAMS. 


Max. Thickness 


Place height, base, 
ft. ft. 

renee Te, Bo Wiis icesccercscees 25 20.29 
Ss a WR 8 64 00 dd soc sw ns wecene’s 28 13.62 
CN cn Cesk imesckecewes ; 31 8.58* 
1Qn. Charlotte Vale, N. S. W........ 32 
«ee Aer eee 33.5 
eee We. 1 E.G. Woes cccccccuce 35 
SE, Tie Wis cies ce cet eenny 42 
1Cootamundra, N. S. W........-+-.: 465 
SPCR. IN. De OW veces ces: aie 48 
Cee Ves. Cihk ccccccvecéncvesaws 64 S84: 
eS ASP er ee 50 
1Parramatta, N. S. W ae 2 





sLewiston, Idaho.............«:- 
*Pamworth, N. S. W.....<... 





IMedlow, N. S. W.........-.- ae 65 
eee. Fee ere, He Wes kbc cosas S7 
Sweetwater, Cal. ..ccsccvcecccsccece £0 
See, TE, Zeccccccdccicvccdsuvevus WF 
2Barossa, So, Australia.............. 95 
*Zola, France .. wae 119.7 
‘Cheesman, Colo. 1.6 c.cccccccccccess 210 tol 
H.W 
Pena, WOR. - oo vie oweccaseccies 210 
Las Vegas (under contract)......... 5O 
(PFOPOSCE) «.ccccsccccacs 95 








Eng. News, May 19, 1910. 

“Wegman’s “Dams,” 5th Edition, 

2Data obtained from Wm. Wheeler, Eng. 
‘Trans. Am, Soc. C. E., Vol. 53, June, 1906. 





Max. Rad. up- 
Thickness stressin stream Length 





top, arch, Ibs. face, top, Character 
ft per sq. in. ft. ft of rock Date. 
3.0 233 220 320 Sandstone 1905 
120 112 Sandstone 1897 
318.4 407 
90 113 Quartzite 1898 
300 40 Granite 1897 
100 178 Sandstone 1896 
200 535 Basalt ime 
250 640 Granite 1898 
150 350 Conglomerate 1899 
335 300 Granite 1885 
253 498 Altered slate 1899 
160 225 Sandstone 
286.5 288 
250 440 Granite 1898 
60 24 Sandstone 1906 
100 221 Sandston: 1906 
222 380 
er 67.85 Shale 1903 
4.5 200 1903 
19.02 158 205 
18 399.89 Granite 1900 
at el. 100 
10 181 (150 at center) 
(186.5 at base) 
5.0 350 250 210 1910 
5.0 300 250 390 Sandstone 


5Jour. N. E. W. W. Assn., June 1906. 
*15’ above base. 
yActually built but 30 ft. high. 











Designs of Dam. 

As above stated, it was early decided to design 
the structure as a pure arch. In such an arch, 
with a uniform radius and with the pressures 
normal to the surface, the thickness at any depth 

RP 
ts indicated by the formula T= ——, where T: 
S 
thickness of the arch, R=radius of the up-stream 
face, P—water pressure, and S=the allowable 
unit stress, or compression, in the arch 

Before determining the allowable stress in the 
arch, a search of engineering literature was made, 
in order to find out the principal details of such 
arched masonry dams as have heretofore been 
constructed. The results of this search are given 
in the above table, which contains also data re- 
lating to two arched dams constructed by Mr. 
William Wheeler, M. Am. Soc. C. E., of Boston, 
kindly furnished by Mr. Wheeler, which data 
have not heretofore appeared in print. 

The most notable instance of boldness in design 
shown in this table is the Bear Valley Dam, 
which has long been referred to by writers on de- 
sign and construction of dams as an instance of 
excessive stresses. The principles of pure arch 
design have been exemplified most fully in the 
Ithaca Water Co.’s dam, designed by Prof. G. S. 
Williams; but Prof. Williams deemed it best to 
keep the allowable stress below 300 Ibs. per sq. 
in. But few cases of stress in excess of this 
amount will be noted in the foregoing table, 
although no failure of any such dam has ever 
been recorded, and the Bear Valley Dam, with a 
stress of 825 lbs. per sq. in., is still standing, and, 
as far as published statements indicate, apparent- 
ly as sound as ever. Mr. Wheeler’s Winchester 
and Lewiston dams were designed for stresses 
between 475 and 500 lbs. per sq. in. 

In view of this practice and the fact that the 
sandstone available at the site of the dam is hard 
and close-grained, it was thought sufficiently con- 
servative to adopt an allowable stress of 350 Ibs. 
per sq. in. in a 50-ft. dam. For the section of the 
95-ft. dam, the more conservative figure of 300 
lbs. per sq. in. was adopted. This design is be- 
lieved to be on a sufficiently liberal basis so that 
the future masonry alone, acting as an arch, will 
earry the entire water pressure without undue 
stress, in case a perfect bond is not secured be- 
tween the masonry of the 50-ft. dam and that 
placed in the future when the dam is raised to a 
height of 95 ft., and water pressure might there- 
fore be transmitted to the surface between the 
present and future portions of the dam. In 
that case, with no allowance for the portion of 
the dam now to be built, the maximum com- 
pressive stress in the masonry would be about 
513 lbs. per sq. in. 


It will be noted that although the reservoir is 
designed for 50 ft. depth of water, the dam is 
to be built only to a height of 50 ft. Since the 
natural drainage of the canyon is proposed to be 
diverted, and the reservoir is to be filled and 
emptied only through the Company’s pipes, it 





should be possible to control the level of the water 
very closely, and freshet conditions need not be 
considered, except in the contingency of the fail- 
ure of the dike and diversion ditch, and in this 
Case no serious injury would result from the over- 
flow of water to a slight depth over the whole 
length of the dam. The natural watershed is so 
small that a depth of water sufficient to cause 
injury could not occur. 

This location is, however, subject to high winds, 
and waves of some magnitude are therefore cer- 
tain to be formed in the reservoir. To prevent 
these waves from splashing over the dam, pro- 
vision has been made for flash boards, 24 in, in 
height, upon the top of the dam (Fig. 3). The 
flash board pins have, however, been computed 
to bend so as to release the water behind the 
flash boards if a height of 2 ft. above the crest 
of the dam should be reached, as might possibly 
be the case in the event of a cloud burst combined 
with a high wind, and a possible 
diversion ditch. 


failure of the 


In considering the release of the 
the possibility of arch 
action in these boards and 


flash boards 


in the hand railing car- oe 
ried by the flash board 
pins ‘had to be consider- 

ed. To obviate such a -S 
possibility two pins, about < 
3 ins. apart, are to be = 
used, in place of a single > 
pin, at intervals of about 
50 ft., the hand railing 
being omitted between 
these pins; and at this 
point the flash boards are 
to be lapped, instead of 
butted, so that one board 
may slide past another. 
Since all of the flash 
board pins will be of the 
same strength, the water 
pressure will not bend the pair of pins, and in 
consequence the flash boards will buckle at these 
points. This will immediately destroy any arch 
action and relieve the pressure on the flash 
boards. 





Plan 


FIG. 3. 


Gate House. 

Special pains were taken to make the gate 
house as small as possible, both to save in quan- 
tity of masonry and also so that the gate house 
should not be too prominent in contrast with the 
dam, when viewed from above, with the reservoir 
empty. As designed, (Fig. 4), the gate house sub- 
structure consists of a circular well, 10 ft. in in- 
ternal diameter, and for the 50-ft. dam will con- 
tain 6 gates, together with provision for two 
different sets of screens should it become neces- 
sary to screen the water at this point. There is 
provided a 24-in. flush pipe for drawing off dirty 
water and accumulations of sediment. This pipe 
passes through the bottom of the gate house, 
within which is located a 24-in. gate valve oper- 
ated by a rising stem and a ball bearing, crank 


placed 6°C toC.are sode 
2d. that if the Water in 
voir should rise two feet. the Rods 
will fail and the Flash- boards 

be washed away thus s 


447 





actuated, floor stand. Inlets from the reservoir 
are provided at three different elevations, each 
inlet consisting of a 24-in. flanged pipe passing 
through the wall of the gate house. Each open- 
ing is closed by a sluice gate located inside the 
gate house, and operated by a rising stem, ball 
bearing, crank actuated floor stand. These open- 
ings are protected, on the water side, by coarse 
racks of iron bars, to prevent floating drift from 
entering the gates. It is not expected that thes 
screens will become clogged, since the current of 
water through these openings will be as much 
outward as inward, because the reservoir is to be 
filed and emptied by means of the same pipe 
line. Provision has also been made for two other 
similar openings at greater elevations, in case 
the dam is subsequently raised to a height of 
95 ft. 

The connection between this gate house and the 
water main is a 16 in. cast iron pipe, passing 
through the dam near its base, the flow through 
which is controlled within the gate house by sluics 
gates similar to those on the 24-in. inlets. 

It is probable that screening the water will not 
be necessary at this reservoir, since before going 
to the city the water will generally be drawn 
into the distributing reservoir where screens are 
provided; and as the distributing reservoir is 
much nearer the city it will be more convenient to 
care for screens at this point. But as it may at 
some future time be desirable to draw the water 
from this reservoir directly into the distribution 
system, it was decided to make provision for 
screen guides and chambers in the gate house so 
that screens may readily be put in hereafter, 
should such a course be found advisable. 

The usual method of inserting screens in a gate 
house is by building up a tier of screens from the 
bottom of the gate house to the surface of the 
water, through which the water must pass, or by 
constructing a bulkhead of stop planks with an 
opening at some convenient point, covered by a 
screen through which all the water must find its 
way. To follow either method in this gate hous: 
would involve a very high bulkhead, or many sec 
tions of screen, either of which would be ob- 
jectionable, both on account of expense and be- 
cause of difficulty of manipulation. To avoid this 
difficulty chambers have been constructed around 
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Dam from undue Increase in Stre Plan of Joint. 


DETAIL OF FLASHBOARD CONSTRUCTION. 


the ends of the outlet pipe, within the gate house, 
so arranged that a single section in front of the 
chamber will entirely cover the opening through 
which the water must pass. The section of screen 
can be suitably weighted and lowered to the bot- 
tom of the gate house and there left in place, cov- 
ering the entrance to the chamber until it be- 
comes necessary to clean it. 

As stated above, two chambers of this kind at 
different levels have been planned, one over each 
of the outlet gates. The screen guides of the 
upper chamber will extend only to the floor of 
this chamber, so that a screen inserted in these 
guides can only go down as far as its position in 
front of that chamber. 

The stems controlling the two outlet gates pass 
through thimbles in the concrete slabs forming 
the floor and roof of the chambers above de- 
scribed. The clearance space around the stems 
will not be sufficient to allow any noticeable 
quantity of dirt to find its way into the pipe. 

Work up the structure is to begin at once. 
The design and construction are in charge of the 
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FIG. 4. PLAN AND SECTION THROUGH 
GATE HOUSE OF LAS VEGAS ARCHED DAM. 


firm of Metealf and Eddy, as stated above, and 
their resident engineer on the work is Mr. William 
T. Barnes. The contractor is Mr. M. M. Sundt 


of Las Vegas. 


———___—_—s + oC 


° ° one 
Pipe Subways in European Cities. 

The proposed construction in the near future 
of a new system of rapid transit subways in New 
York City has once more brought forward the 
question of the necessity for and desirability of 
pipe subways in which can be placed the various 
pipes carrying the water, gas and electrical serv- 
ices of the city, so that these pipes can be 
reacned without the unsightly and inconvenient 
excavation of the heavily paved streets. On ac- 


if this present importance of the question 





ison P. Tewis, Chief Engineer of the 
Board of Estimate and Apportionment of the city, 
took occasion on a recent trip to Europe to in- 
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vestigate the progress of pipe subways in the 
larger cities of Western Europe, and he has em- 
bodied the results of this study in a report pre- 
sented to the Board. <A large part of the infor- 
mation contained in this report has already ap- 
peared in previous articles* in the columns of 
Engineering News, but tne new material and the 
deductions made by Mr. Lewis which we ab- 
stract below, is valuable as a matter of record. 
Especially interesting are those parts that dis- 
cuss the relation of excavation, and its conse- 
quent unsightliness, to the pipe subway. 


General Problem. 


The problem of placing the various pipes, mains and 
conduits in subways built for their accommodation is 
much simplified in most European cities by reason of 
the fact that the various public utilities, such as water, 
gas, electric lighting, telegraph and telephone, and even 
street railways, are quite generally owned and operated 
by the municipalities or the state. While no direct rev- 
enue in the way of rental is therefore received for the 
occupation of the subways, attempts of the city author- 
ities to place pipes and conduits in them are not resisted 
by corporations which may be desirous of avoiding the 
expense of removing their structures to the new position 
or of rental for space occupied, instead of the continued 
use of the ground beneath the pavements without com- 
pensation. The economic questions involved in building 
pipe subways under such conditions are, therefore, the 
avoidance of the cost of opening and restoring pavements 
at the city’s expense, the increased life of the pavements 
through the absence of such mutilation, and the great 
public convenience resulting from the absence of such 
openings. London is a conspicuous exception to the 
general practice of municipal ownership and operation, 
as nearly all of the public utilities, are under the control 
of private corporations. London, therefore, is the only 
city having pipe subways which derives a direct money 
return in the way of rentals, but even here the rental 
charged to ‘‘water and gas companies having power to 
break up the streets’? seems quite inadequate and is far 


*Numerous articles on the subject of pipe subways have 
appeared in Engineering News, but the most important 
are “Subways for Street Pipes and Wire,’’ March 15, 
1900, p. 176, and “Pipe Subways in British Cities and in 
Paris,’ March 14, 1907, p. 280. 
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less than the schedule of rentals charged for companies 
which are not recognized as possessing such rights. 

Only four cities in Great Britain have attempted the 
construction of pipe subways, namely, London, Notting 
ham, St. Helen's and Glasgow.* the last named city hav 
ing but one short block. In nearly all cases they occupy 
the central part of the roadway, although in several in 
stances they have been placed on each ide of the street, 
this being the case in the new Kingsway, where the spac¢ 
beneath the central part of the roadway is occupied by 
one of the double-track tramway lines operated by the 
London County Council, and in the Victoria Embankment, 
the central space here being occupied by the Metropolitan 
Underground Railway. In every instance except that of 
the one short block in Glasgow these subways have been 
built as a part of the construction of a new street, so 
that the cost was reduced to a minimum. There were no 
old pipes to be cared for during construction or to be 
moved to the new position provided for them, while the 
roof of the subway itself in some cases furnished part of 
the pavement fundation. 

Owing to the power of excess condemnation possesed 
generally by European cities, a large part of the cost 
of the new street construction, including the pipe sub 
ways, has been returned to the city treasury through the 
sale of the property fronting upon the street, while in 
some cases there have also been built sidewalk vaults, 
which are rented to the abutting owner or leaseholder. 
No responsible city officer ventured to predict that the 
building of new subways would be undertaken except in 
connection with the creation of rew or the widening of 
existing streets. 

The cost of building subways under the conditions above 
outlined appears to be small when ccmpared with the 
estimates made, or with bids actually received for their 
construction in this city [New York], the cost 
in London having varied from about $17 to $40 a 
linear foot, in Nottingham it was $17 a foot, in St. 
Helen’s $12, and in Glasgow about $18. The Engineers 
of the New York -ublie Service Commission have 
estimated the cost of building pipe galleries in con- 
nection with rapid transit railway construction at from 
S3500,000 to SS8S00,.000 a mile, depending upon their position 
with respect to the railroad subway, this being equivalent 
to from about $56 to about S150 per linear foot of street. 
In the case of the Fourth Ave. subway now under con- 
struction, the bids and contracts for three sections in 
clude pipe subways for the entire length, these bids or 
contract prices being equivalent to $40.42 per linear foot 
for Section 1, $57.62 for Section 4 


and $52.53 for Sec- 
tion 5. The much lower price for Section 1 is undoubt 
edly due to the fact that this section is in a new street 
where there are no existing pipes or conduits to be cared 
for or to be removed from their present position into the 


proposed subways. On Sections 4 and 5, where the un- 


extensive or intricate, and 
where the street is of unusual width, the contract prices 


derground system is not very 


agree very closely with the minimum estimate of the En- 
gineers of the Public Service Commission, while their 
maximum estimate is undoubtedly intended 


to apply to 
cases where there is an excessive 


number of pipes and 
conduits, and where, owing to restricted 
streets 


space in the 
the cost of the railroad subway itself may be in- 
creased by building pipe subways in connection with it 
It should be noted that the plans for the pipe 
Fourth Ave. include one subway 


on each side of the 
street, each 8 ft. in width and 6 ft. in height, having a 


total area of about ‘) sq. ft., while the ordinary subway 
in London is 12 ft. wide by 7 
area of about 74.5 sq. ft. 


subways in 


5 ft. in height, having an 


Cities with Pipe Subways. 
LONDON, 
I was given every facility for an examination of the 


subways of London and went through 


a large propor- 
tion of them. Some of them, 


notably the subway under 
the Victoria Embankment, are so crowded with pipes and 
other structures that there is no room for any more. 


In 
most of the subways, 


however, especially in those under 
the new Aldwych and Kingsway, there is ample room for 
additional pipes. In the last-named street the London 
County Council, in connection with the building of the 
subways, constructed vaults under the sidewalks in front 
of the property purchased in connection with the creation 
of the new streets, and as this property is sold or leased 
the lease of the vault spaces goes with the property, 
bringing quite a substantial revenue to the city. 

The air in all of the subways examined was excellent 
and no odor of gas could be detected; in fact, the munic- 
ipal authorities in London do not hesitate to include gas 
mains and electrical conductors in the subways with other 
pipes, and on one portion of Kingsway I noticed a line 
of electrical conductors carrying 11,000 volts immediately 
over and a few inches from a large gas main. 

The total length of pipe subways now In use in the 
City of London is 8.545 miles, although London 
building these subways in about 1861. 
the very limited mile 


began 
In explanation of 
age which had been constructed, I 
was informed that it is only when a new street is created 
or an old street is widened or straightened that any at 
tempt is made to build pipe subways, and that the ex- 
pense of constructing them in existing streets simply for 





‘For details of these subways see issues of Engineering 
News noted above 
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he accommodation of underground structures would be 
so great as to be out of proportion to the benefits to be 
derived, 

A comparison of the space occupied in the London sub- 
ways with the cross-sectional area of the pipes and con- 
duits in New York streets is interesting. The average 
ectional area of the underground structures at the two 
points on Broadway in New York is more than seven 
times aS great as the average area of the pipes and con- 
duits in Holborn Circus, Monument St. and Shoe Lane, in 
London. The average for two sections of Canal St. shows 
that the structures to be provided for have five and 
three-quarter times, and those in Lexington Ave. in New 
York two and one-half times, the area of those accommo- 
dated in the subways under three of the busy streets of 
the City of London. 

It may be said that there are a number of unnecessary 
pipes in the streets of New York, especially of gas pipes, 
ind that it is absurd to have from four to six such pipes 
in every street This duplication of gas pipes doubtless 
occurred when there were a number of independent gas 
ympanies in this city, all of which are now merged in 
one corporation, but it might be very difficult to ex- 
tinguish these old rights and dispense with any of the 
pipes. In the case of a new street, the number would 
be materially reduced, although the pipes would undoubt- 
edly be of greater size With a per capita water con- 
umption for exceeding that of European cities, with the 
increasing use of gas for cooking and heating, and with 
the general use of electricity and the telephone which 
prevails in New York, the number of underground struc- 
tures to be accommodated will in any event greatly ex 
eed those in the streets of London. 

NOTTINGHAM. 

The city of Nottingham admits gas and electric con- 
uctors as well as other pipes and mains, while the sewer 
also placed beneath the center of the subway, which is 
1 ft. in width and 8 ft. 6 in. in height. The air in this 
latest subway is especially good, and ventilators, with 
open gratings, are placed about 48 ft. apart, through 
which enough light is admitted to permit a fairly satis- 
factory inspection without artificial light, although pro- 
vision is made for electric lighting. 

Observations have been made of the temperature in 
some of the Nottingham subways during the months of 
January and February, and it was found that the daily 
variation inside the subway was only 5°, while on the 
treet it was 34° F. 

The cost of the subway proper, including side entrance, 
but not including the sewer, the sidewalk vaults, or con- 
nections with them, was about $17 per lin. foot, the work 
having been done, as already stated, in connection with 
the construction of a new street. 

It is estimated that the rental from the vaults will 
amount annually to 144% over and above the interest on 
the cost of their construction. The city owns and oper- 
ites practically all of the public utilities, including the 
tramways, which are said to pay a net annual profit of 
about $65,000 over and above all expenses and fixed 
charges, which latter are figured upon a 30-year basis. 

ST. HELEN’S. 
Helen's purchased the tramway system of the city 
ind in connection with the rebuilding of the tram lines 
the construction of a new main sewer and the renewal of 
water and gas mains and services in portions of Ormskirk 
and Church Sts., the Borough Council decided to con- 
struct a pipe subway at the same time. The subway is 
6 ft. G ins. in height and 5 ft. 6 ins. wide and has a total 
length of 2,040 ft. It is constructed entirely of concrete, 
with the exception of one ring of brick on the inner 
side of the arch, and the upper part of this 
forms a foundation for the paving of the street. 

In a personal interview the City Engineer advised me 
that so far as he knew not a paving stone in the road- 
ways of the streets occupied by it had been 
since the subway was opened 


St. 


concrete 


disturbed 
eleven years ago. He re- 
gards it as a success, but as expensive, and states that 
there is no present likelihood of the construction of any 
more subways unless it may be under similar circum- 
tances in connection with the building of a new or the 
widening of an existing street. 
In June of the present year a fire occurred in the sub- 
way, resulting in damage to the insulation of the electric 
ables and the melting of a lead connection with a gas 
pipe, permitting the escape of gas in large quantities. 
Fortunately there was no explosion and the damage was 
insifinificant. This incident did not lead the Borough En- 
gzineer to doubt the wisdom of including gas mains in the 
ubway. A member of the Fire Department said that he 
was present at the time of the fire and that there was 
great fear of an explosion, and he believed that a catas- 
trophe had been narrowly escaped. 
GLASGOW. 

In 1902 a committee of the Council of the City of Glas- 
gow, after an investigation of pipe subways in other 
cities of Great Britain, recommended that 


“subways 
should be provided for water, 


gas and other piping’ in 
ihe City of Glasgow. As a result of this recommenda- 
tion the construction of a pipe subway in Albion St., be- 
tween Trongate and Bell St., was authorized the follow- 
ing year, and its completion was reported by the Master 
of Works in his annual report for the year ending May 31, 


1905 





Its total length is 345 ft., and it is 6% ft. wide 
and 7 ft. in height. 

So far as could be learned, there is no present intention 
of constructing additional subways in Glasgow 

PARIS. 

One of the advantages which have been claimed for the 
large sewers in Paris is that they can accommodate vari- 
ous pipes and wires which are ordinarily placed beneath 
the roadways, thereby avoiding the disturbance of the 
pavement. 1 am informed that it was originally the 
practice to place gas mains in the sewers, but owing to 
several explosions, attended by serious and fatal results, 
it was decided forty or more years ago not to admit gas 
pipes to the Paris sewers. These pipes, together with 
electric light and power conductors, are now placed 
under the sidewalks, and one of the engineers in charge 
of sewers advised me that they still consider the former 
practice dangerous, and never permit gas pipes to be 
placed in the sewers, which, besides providing for drain 
age, accommodate the telephone and telegraph wires and 
the water mains for the dual service, that is, the drink- 
ing water and the Seine water, which latter is used for 
flushing and street cleansing purposes, pneumatic tubes 
ind hydraulic power pipes. Open pavement, with the at- 
tendant dirt and dust, are found in all parts of the city 





to such an extent that the condition of the Paris streets 
is the-subject of constant comment in the English and 
continental newspapers. 

Admirable street conditions cannot, therefore, be attri 
buted to the existence of pipe subways Paris has the 
most extensive system of such underground galleries to 
be found in the world, and the condition of its streets 
to-day leaves much to be desired. London has a very 
limited system, while its street conditions are vastly bet- 
ter, and there is little, if any, difference in the condi- 
tion of the few streets having subways and those which 
have not, while, as hereafter noted, there are other cities 
which never had a pipe subway and where pavements 
are almost perfect. 


Cities Without Pipe Subways 
While no other cities in Europe appear to have at- 
tempted to build pipe subways, the subject has been con- 
sidered by several of them, and some typical cities were 
visited in order that the condition of their streets might 
be observed and information secured as to their methods 
of administration. 


LIVERPOOL. 


While no construction of this kind has been under- 
taken in Liverpool, reference should be made to this city 
for the reason that it has, perhaps, the best and most 
perfectly maintained stone pavements of any city in the 
world, and inasmuch as the chief argument for the con- 
struction of pipe subways is to avoid the frequent mutila- 
tion and damage of pavements through surface openings, 
it is interesting to note the street surface conditions in 
this city, where no attempt has been made to deal with 
the problem in this manner. 

Liverpool owns and operates its public utilities except 
the gas works, which are under the control of a private 
corporation, and the telegraph and trunk telephone lines, 
which are under the control of the Postal Department, 
while the telephone wires for house connections are 
operated by an independent company., It is expected 
that the Postal Department will in the near future take 
over the entire service. The City Engineer states that 
he has always felt that pipe subways would be desirable 
and that some years ago, in connection with the building 
of a large sewer, he suggested to the different 


depart- 
ments having control of pipes that such a 


subway be 
constructed. The Electrical Department objected, as did 
also the Postal Department; the Water Department ex- 
pressed an aversion to placing their mains in such a 
subway, and the gas company also objected on the 
ground that the inclusion of the gas mains would involve 
danger which they were unwilling to assume. The re- 
sult was that nothing has yet been done in the way of 
pipe subway construction in Liverpool. 

The admirable condition of the stone pavements of this 
city must, therefore, be attributed to efficient adminis- 
tration, to the care with which subsurface structures are 
laid, to the avoidance of every unnecessary opening, to 
the prompt and skillful restoration of the pavements 
when such openings are necessary, and in my judgment 
largely to the fact that the paving blocks are small in 
size, uniform in shape and cut with special care. Every 
possible effort is made before the paving of a street to 
see that the underground structures are In thoroughly 
good condition, with the understanding that there must 
be good evidence of an emergency before an opening will 
be permitted after the pavement has been laid. 

MANCHESTER. 


The City of Manchester is well known for its pro 
gressiveness and the efficient conduct of its public works 
This city owns and operates all of its publie utilities, 
including its water supply, gas works, electric lighting 
plant and tramway system, although the Post Office 
Department owns the telegraph and trunk telephone lines, 
while the local telephone service is at 
hands of a private corporation. Here, 


evidence of a cooperation between the 


present in the 
again, there is 
departments or 
branches of the city government controlling underground 


Structures, so that disturban 


i ‘ of the treet urface 
are reduced to a minimum Notices are given to all de 
partments before a street i paved, and openings are 
made only when absolutely necessary, while the surface 


is immediately restored by the department having 
of the streets No definite location in the street 
assigned to pipes of various kinds, but the tendency i 


to place as many of them as possible under 


walks, instead of the roadway So far as I could learr 


there has been no serious consideration 





given to th 
building of pipe subways The general 


condition of the 
street pavements, the almost complete absence of any 
openings or evidence of damage by reason of such open 
ings give to the streets of Manchester an appearance 
far more orderly and attractive than is the case in mo 


American cities. 
SHEFFIELD 


heffield is a manufacturing city with a population 


} ot 
about 465,000, which owns and operates 


all of its public 


utilities except the gas works. Some twenty years ago 
plans were made for a pipe subway, but the expense was 
considered too great and the plans were not carried out, 
since which time little consideration has been given to 
the subject The City Engineer now has doubts as to the 
wisdom of placing gas main in subway with other 
pipes and electrical conductors The traffic in the streets 
of Sheffield is very heavy, but the pavement ire gener 


ally in excellent mdition, with little evidence of damage 


through openings to gain access to underground pi 


ipe 
pil 


and conduits 
BERLIN 

In marked contrast to the condition of the streets to 
be found in Paris are those which exist in Berlin. This 
city has no pipe subways, nor, so far as I could learn 
has it any fixed rules governing the location of pipes in 
the streets, except that they are placed under the side 
walks wherever possible, and yet in cleanliness, in the 
perfection of the street surface, in almost entire absence 
of openings of any kind, in orderly arrangement and in 
decorative treatment, Berlin is in a class by itself and is 
unequalled by any other great city which was visited 
These conditions can, in my judgment, only be explained 
by efficent administration and the fullest cooperation 
between the different branches of the city government 
which are charged with the care of and responsibility 
for the street surface and the structures above and 
under the surface. The pavements are largely of as 
phalt and of the European rock asphalt, which is by 
nature more slippery than that commonly used in this 
country. To look at its smooth and almost glassy sur- 
face one would think that it would be difficult for horses 
to keep their footing, but owing to its absolute cleanli- 
ness, there appears, at least in the summer season, to be 
little diffculty in this respect. In several streets in 
Charlottenburg, which immediately adjoins and is prac- 
tically the same city as Berlin, surface railroad tracks 
are placed in parking spaces, in which not only is the 
grass maintained in excellent condition, but the edges 
of these spaces are bordered with flowering plants, giv- 
ing the street an exceedingly attractive appearance. 
These streets are built up with apartment houses, the 
lower floors of which are occupied as shops, so that the 
contention that the introduction of parking would ruin 
a street for business purposes does not appear to be borne 
out by existing conditions in Berlin. The admirable 
manner in which the grass is maintained between and 
immediately alongside of the railroad tracks would sur 
prise those who have concluded from the unsatisfactory 
results obtained from this treatment in New York that 
this is impossible. The fine condition of flowering and 
foliage plants used in these parked spaces in 
streets, and the absence of any evidences of vandalism 
indicate that the people feel a keen personal] interest and 
pride in the appearance of their city. 


ZURICH. 


business 


It owns and operates all of its publie utilities except 
the telephone and telegraph, which belong to the State 
While the streets are very clean and the pavements in 
excellent condition, there are no special regulations gov- 
erning the location of pipes or conduits. The necessary 
house connections are not put in until required, nor aré 
there any special restrictions upon the opening of paved 
streets in order to repair underground structures except 
that traffic shall not be disturbed any more than is ab 
solutely necessary Repairs and connecting work ar 
usually done by the city, and the expense of connection 





is charged against the property to be served by them 
The City Engineer states that the city has never con- 
sidered the building of pipe subwé that if this were 

undertaken the subways should be placed between the 


sidewalks flagging and the roadway, and that he does 
not believe that gas mains should be placed in the same 
subways with other underground structures, 

In Brussels, Cologne, Dresden and Munich openings in 
the pavements or the signs of such openings are rarely 
found, but none of the cities has deemed it necessary 


to build pipe galleries for the accommodation of their 


underground structure The pub! utili 





rule owned and operated by the cities, and there Is a co 
operation between the different branches of the city gov 
ernment and an efficiency of administration which has 


given most satisfactory results. 
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The statement of the Engineers of Nottingham and St. 
Helen’s that not a paving stone has been disturbed in 
Victoria St., in the former city, in 25 years, and in Orms- 
kirk and Church Sts., in the latter for over eleven 
years, or since pipe subways were built in these streets, 
is impressive. It is difficult to place a money value upon 
this immunity from the disturbance of pavements, and 
as the various pipes are owned and operated by these 
cities, the amount saved in expense of pavement openings 
and restorations must be very great. In New York this 
expense is commonly paid by the public service cor- 
porations and the plumbers making the openings, al- 
though it must inevitably come out of the pocket of the 
citizens, and while the total annual cost must be very 
large, it does not appear in the city’s running expenses, 
but the public inconvenience and business loss caused 
by frequent openings must be enormous, while the de 
creased life of pavements and the increased cost of main- 
tenance undoubtedly amounts to a large sum every year. 
The general building of subways to remedy this trouble, 
however, would involve a cure which might be more 
expensive than the evil, unless the subways were prac- 
tically self-supporting through rentals derived from 
those using them. Under the present Rapid Transit Law, 
which authorizes the Public Service Commission to con- 
struct pipe subways in connection with Rapid Transit 
tailroads, this would scarcely be possible, as the law 
ippears to limit the annual charge for occupancy by 














pipes now in the streets to a reasonable charge for the 
actual cost of maintenance, and does not permit the 
exaction of a proper rental except for pipes or conduits 
in addition to those in the street at the time of the con- 
struction of the subways In a new street, such as the 
proposed extension of Seventh Ave., the cas might be 
different Here all of the underground structures would 
be new. and it would seem that those wishing to occupy 
he street might be forced to place their pipes and con- 
duits in a subway if one were provided, and to pay an 
adequate rental for the space occupied. As the gas and 
other pipes would be new, the danger of leakage would 
be greatly lessened, if not entirely eliminated. The free- 
dom of the English subways from any odor of gas, and 
the confidence there shown in the safety of placing gas 
mains in subways with other pipes and electrical con- 
ductors, may be largely due to the fact that in every 
case the streets in which they had been so placed were 
new, and the pipes were also new, and were probably 
laid with great care. Had old gas pipes been placed in 
these subways the results might not have been so satis 
factory 


Conclusions. 


i. No city has what might be called a “system” of 
subways for pipes and conduits, unless the sewers of 
Paris might be so called. 

2. No city appears to have considered the systematic 
building of pipe subways in existing streets for the 
reason that the expense is considered prohibitive. 

3. With one unimportant exception, no city has at- 
tempted to build such subways unless in connection with 
the creation of new or the widening of existing streets. 

4. In London, where the first pipe subway was built in 
1861, only 8's miles have been constructed in 49 years, 
and the total length in all Great Britain, outside of Lon- 
don, is about one mile. 

5. With the exception of London, the cities having 
subways own and operate the public utilities, so that no 
direct revenue is derived from them in the way of 
rental 

6. Where gas pipes have been placed in subways there 
is no evidence of leakage, and the municipal authorities 
regard this practice as safe. One fire has recently oc- 
curred in a subway, but there was no explosion, and it 
was not attended by serious damage. 


7. The subways having been built in new streets, al! 


the pipes were new, and consequently there has been less 
danger of leakage than if old pipes had been placed in 
them. 

8. In a number of cases where subways have been 
built it is positively stated that the pavement has not 
been disturbed since it was laid, and in the case of one 
stone pavement that no repairs whatever have been re- 
quired in 25 years. 

9. The cities most conspicuous for cleanliness and ad- 
mirable pavements are not those which have pipe sub- 
ways, and it is evident that these conditions are simply 
due to efficent administration and the cooperation of the 
different branches of the city government. 

Respectfully submitted, 
Nelson P. Lewis, Chief Engineer. 





The Wellman Airship “America.” 


The vain attempt of Mr. Walter Wellman and 
a crew of five to cross the Atlantic in a dirigible 
balloon was noted in Engineering News last 
week. It has seemed of additional interest to 
publish the accompanying views of the airship 
“America” in its hangar (the aeronaut’s name 
for a protecting shed) and as seen from the 
steamer “Trent” which rescued the Wellman 


Fig. 1. The Airship 
“America” in 


Midocean, as-:seen 


From the “Trent.” 


Fig. 3. View of the 
Car of the 
‘America’? Showing 


One Aft Propeller. 


work from the ‘“equilibrator’ in jumping from 
wave to wave are reported to have been so great, 
however, as to cause the balloon to leak exces- 
sively, contributing in a large measure to the 
failure of the expedition. The lifeboat seen in 
Fig. 2 served its purpose; it was lowered, while 
the airship was still aloft, and all hands dropped 
down and were picked up by the steamer. It is 
interesting to note that the main wireless tele- 
graph apparatus was carried in the lifeboat, 
though operated from the airship car. The di- 
rections for the rescue were passed between the 
steamer and the balloon by wireless telegrap! 
up to the moment of abandoning the latter. 

One of the propellers is shown in Fig. 3. It 
is seen that the shafts were all placed at right 
angles to the car and the propellers were driven 
through bevel gears. The propellers shaft of 
the after engines were mounted with a conical 
support which in itself could be revolved by a 
hand wheel. Miter gears were placed between 
the propeller and engine shafts so that the pro- 
pellers could be tilted to give an upward or down- 
ward thrust. The forward propellers were about 
12 ft. in diameter and the after ones about 10 ft. 

The airship as seen in Fig. 1 was 228 ft. long 
with a maximum diameter of 52 ft. Its lifting 
capacity at the start was 12 tons. 

In Our previous note it was stated that the 
“America,” freed from its load, rose and drifted 
away. It is now reported that the precautions 
of ripping the gas bag and of opening the gaso- 
lene tanks were taken so that the airship would 
soon sink and not become a menace to vessels 
in its path. 


Fig. 2. The Underworks 
of the ‘“‘“America’’?’ When 
in Its Hangar at Atlan- 


tic City, N. J. 


THE WELLMAN AIRSHIP “AMERICA.” 


party. Fig. 1 shows the airship drifting side on 
before the wind, with its “equilibrator”’ dragging 
in the sea. In Fig. 2 this tail is seen at closer 
range; it was a series of annular gasolene tanks, 
with coneave and convex heads fitting into each 
other, strung on a steel cable. By this device 
it was hoped to regulate the height of the bal- 
loon without alternately throwing out ballast 
and liberating gas. The shocks to the frame- 


SHIFTING THE COLUMNS OF AN ELEVATED RAIL- 
way is required at several points in Chicago in order to 
allow of the installation of junctions and special work 
at street railway intersections. A number of through 
routes across the city have been planned oy the Board 
of Supervising Engineers, but at the points mentioned 
there are columns of the elevated loop which either 
obstruct the track connections or give a clearance too 
small to accommodate the modern cars; 22 columns 
will be moved by the Strobel Steel Construction Co. 
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The oldest inhabitant would need to search his 
memory well to recall a rain-storm more fer- 
vently welcomed than that which fell in a large 
section bordering the Atlantic coast on the night 
of Oct. 20. The official weather records at New 
York City showed a rainfall of over three inches 
during the twelve hours or so which the storm 
lasted. This is about the same total rainfall as 
was recorded at New York in the entire period 
from about the middle of June to the date of 
this storm, 

The result of this long continued period of 
drought, extending through the hottest portion 
of an extremely hot summer, has been a water 
famine nearly or quite unprecedented. <A very 
considerable number of cities and towns in New 
York, New Jersey and Connecticut, within a 
radius of 100 miles or so of New York City, have 
entirely exhausted their public water-supply. 
All sorts of emergency measures have been 
adopted. Temporary supplies, more or less pol- 
luted, have been installed. Municipalities have 
had to buy, beg or borrow water from other near- 
by towns more fortunately situated. Several 
cities in Westchester County have been saved 
from ealamity through being furnished with 
water from New York City’s Croton supply. This 
Supply has held out remarkably well. One rea- 
son for this, according to a published statement 
by Commissioner Thompson of the New York City 
Department, is that 2-ft. flashboards have been 
erected on all the dams in the Croton watershed. 
These flashboards were in place during the wet 
weather of last spring and enormously increased 
the amount of storage, so that the city has now 
Several billion gallons more water in reserve than 
it had at the end of the last severe drought. 

The object lesson furnished by the experiences 
just passed through ought to be brought home to 
every community which has suffered from lack 
of water or from anxiety because of impending 
scarcity. The fact should not be overlooked that 
the serious situation in which many communities 
were placed during these last few weeks might 
easily have become vastly worse. It very fre- 
quently happens that October and November are 


months of very scanty rainfall. It might easily 
have occurred that the drought of September 
and October would have continued until well into 
December, with only enough rain falling to wet 
the ground witho»ut 
could be saved. 

The drought of 1910 ought to result in the in- 
vestment of many million dollars in the construc- 


producing run-off which 


tion of storage reservoirs for municipal water- 
supply all over the Eastern United States. In- 
deed, we may go further, and say that this 
drought furnishes another argument for the con- 
servation of flood waters in storage reservoirs 
located in the mountains on the head waters of 
important rivers. As has been pointed out in 
these columns at previous times, whatever doubts 
may exist as to the value of such reservoirs for 
reducing height of floods, engineers can generally 
agree upon the value which such reservoirs 
would have in adding to the low-water flow of 
our rivers. 


—_————__q___—___— 


The terrible loss of life and property, and the 
destruction of enormous areas of valuable timber, 
by the forest fires which have accompanied the 
drought of 1910, deserve the serious and thought- 
ful consideration of all who are interested in the 
movement for forest preservation. There are not 
wanting those who declare that with the in- 
creasing density of settlement, the extension of 
railway iines and the resulting increase in the 
number of sources from which fire may start, it 
will be impossible to protect from destruction by 
fire the great forest areas still remaining in th 
West. 

The creation of fire wardens and fire patrols 
can do much to lessen the risk of fire starting, 
but even the most thorough patrolling cannot 
wholly prevent the start of fires; and when a 
conflagration is once started in dense timber, it 
is as impossible to stop its progress by any 
artificial means as it would be to stop the prog- 
ress of a storm. 

It has long been recognized by foresters that 
to protect from fire a great area covered with 
timber it is necessary to divide it up into sec- 
tions by fire lanes, so that the progress of a fire 
once started can be held to a certain boundary. 
This is substantially the practice followed by 
European foresters, but it must not be forgotten 
that the climate of Europe is different from that 
of the United States, particularly of the more or 
less arid regions of the West. Europe is much 
less subject to long continued droughts, and its 
humid atmosphere and northern latitude prevent 
the forests ever being dried out to the extent 
which is common in America. 

It is worth serious consideration, therefore, 
whether, in order to preserve with any security 
our forests still remaining, it will not be neces- 
sary to divide them into areas of moderate size, 
bounded by lanes of cleared land of much greater 
width than the fire lanes which have heretofore 
been considered necessary. Admittedly, a large 
area of land now forested would have to be 
cleared if the forests were to be thus divided, but 
it would surely be better to make such a sacrifice, 
and by it ensure the perpetuity of the forest, 
than attempt to protect the entire area, and 
thereby run great risk that in some drought or 
other the whole might be sacrificed. 


 ——_--——_— 


The formulas which were first proposed for the 
design of reinforced-concrete beams were so cum- 
brous that engineers hesitated to apply them to 
the structures which they had to design, much 
less to attempt their reduction to a routine form. 
As soon as the straight-line theory of deforma- 
tion was accepted as the most rational method 
of computation, however, it was readily evident 
to any engineer who did much reinforced con- 
crete designing that the formulas lent themselves 
exceedingly well to tabular or digrammatic solu- 
tion. 

We think it is quite probable that sooner or 
later in his designing work each engineer en- 
gaged in reinforced-concrete work devises some 
short-cut method for the solution of his prob- 
lems; and, judging from the number of diagrams 
and tables which come to our office, at least half 
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t en engage In su vork fer ples 
of their ms »u o1 rlicat ) 
benefit of the profession. When this fir started 
Some flour years ago, We natura ive co 
siderable space to these ta s r diagrams, for 
they were then new and comparatively rar \s 
time went on, however, it became evident that 
it would be impossible to give equal space to 
of our correspondent and for this reason, a1 
because, too, the solutions were all of such a 
seneral similarity, we decided not to publish any 
further matter of this nature 

In returning contributions of this sort, we have 
generally given some such explanation as the 
above, but, in view of the fact that during the 
past week we have received three such contri 
butions, we feel constrained to give a more publi 
expression of our position in this matter. Oc- 
casionally, there reaches us a diagram which is 
distinguished by extreme simpli ity such a one 
for instance, as is published in our rrespond- 
ence columns this week In these cases we are 
glad to give the space, not with the idea that 
the diagram covers a phases of reinforced-con 
crete design, but because it is very compact and 
concise for the limited field for which it is in 
tended, and because its construction will prob- 
ably give some idea to other engineers who wish 


» design similar diagrams for the particular 
problems which come before them 
We wish to 


emphasize, however, what we 


stated in a similar editorial some years ago, that 


such diagrams or tables are applicable only t 


special cases, where the conditions of loading, 
temperature, waterproofing, ete., are known and 
re normal, and that they should not be taken 
by inexperienced designers to be used as a rule- 
f-thumb method of determining sizes. For the 
man whe understands their make-up, and who is 
competent to design by the more complicated 
rmulas, the diagrams can be very useful. For 
any one else, they may be very dangerous tools 
_---— -— — @- - - —- - 
The determination of the novelty and patent 
ability of a given device or design is at best a 
somewhat uncertain process, as was explained 
in Engineering News Sept. 1, 1910; but the task 
is much more difficult and the validity of the 
patent becomes less certain when the Patent 
Office work is hampered by inadequate quarters 
and an inadequate staff of examiners. The ex 
cuse cannot be made that the nation cannot 
afford to make proper provision for the Patent 
bureau, because the U. S. Patent Office has for 
many years not only been self-supporting but 
has accumulated a considerable surplus in the 
Treasury 

The total expenses of the Patent Office for the 
vear 1909 were $1,955,151. The increase in ex- 
penses over the preceding year was something 
iver $240,000. The expenses, however, were more 
than balanced by the receipts, which amounted 
to $2,042,828. The accumulated surplus of re- 
ceipts, over expenses, including the surplus of 
SS7.677 for the vear 1909, amounts now t 
86,878,408. 

This accumulated surplus, it is suggested in 
the Commissioner’s report, could best be put to 
use in the construction of a new and more com- 
Patent Office 


building is not well adapted for the transaction 


modious building. The present 
of the Patent Office business and, moreover, is 
badly over-crowded owing to the enormous in- 
crease in the yearly number of applications for 
patents. The total number of new patents issue d 
n 1909 was 37,261 and this was only about 57% 
of the number for which applications were made 
The volume of business transacted by the U. 5S 
Patent Office is far greater than that of any other 
country. And yet this country is far behind bot 
Great Britain and Germany in regard to size and 
convenience of the building provided for paten 
office work Both of those ountries have re- 
eently erected new patent office buildings with 
better facilities than are provided by the United 


A new and adequate building, while it would 


go far toward giving at least temporary relief 
ould never bi tilized to the fullest advantage 
vithout a change in the present low scale of 
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salaries for Patent Office Examiners At least titude, is it not our duty to give publicity to thereupon appeared before the mayor and alder- 
a part of the yearly surplus paid In by the in- flagrant cases when brought to our attention men and declared that the engineers who had pre 
ventors should be used to raise the efficiency But publicity has another value—perhaps even pared the plans did not know anything about 
of the service. Under the present scale of more important. It has an educative effect on garbage and sewage disposal; also, that “the: 
salaries, the work of examination 1s largely done the younger members of the profession. Plenty had so drawn the specifications that no one but 
by young men who look upon their work there of young men have gone wrong, not wilfully their own people could bid for the work.” 

as merely a stepping stone to eventual practice or intentionally but because they failed to ap- We quote this language from the public repor 
is a patent attorney. The constant tendency is preciate that their acts were evil. The moral of the meeting given in a daily newspaper. Later, 
for the best and brightest men to resign just standards of all of us are largely influenced b the man who made this attack upon the reputa 
when they have gained experience and become public discussion. We all want to know what our tion of this engineering firm declared over hi: 
most valuable, in order to take up some business neighbor considers right and wrong, as well as own signature that the firm had drawn plans in 
offering better remuneration and larger oppor what our own consciences advise. the interest of a certain contracting company. 
tunity for promotion. No private business sub- These are some of 


ject to competition could succeed if carried on 
in that way, and the public business ought not 
to be so conducted. 


the 
Commissioner 


Making best of existing conditions, tne 
the current business 
of the office up to date, 
but he has found it impossible to make progress 
n the work of classifying the 40,000 volumes of 
reference material in the Scientific Library. 
the establishment of the Patent Office, 
960,000 have been issued in this 
ountry alone, and the number is now being in- 
creased at the rate of more than 35,000 per year. 
At the present about 42% of the 
United States patents issued have been classified. 


has brought 


in the various branches 


Sinck 


over patents 


time, only 


Oo 


Some Recent Examples of Unprofessional 
Conduct. 

What should the Editors of Engineering News 

do when instances are brought to their attention 


where the unwritten code of professional ethics 
is flagrantly violated? Every honorable member 
of the engineering profession knows (or ought 
to know) that he must observe this code if he 


values his reputation for honor and honesty. 
What then shall we say concerning cases where 

an engineer, or who 

public and 


one poses aS an 


flagrant 


engineer, 


commits a violation of this 


code? Ought we to make public the entire facts, 
stating names and places? There are objections 
to this. For one thing, it makes it necessary for 
us to hear both sides of the case and give to a 


personal matter an amount of time and attention 
that cannot well be afforded. Again, we are then 
obliged to devote valuable space in our pages to 
matters which are to a large degree personal and 
local. 

realize 
ethics is not 


Still again, we 
sional 


that the code of profes- 
infrequently transgressed 
as well as through innate 

Where a man has erred through ig- 
may be a punishment greater than he 
deserves to publish his name and report his acts 
to his professional brethren. 


through pure ignorance, 
cussedness. 


norance it 


The question comes then, ought we to 
attention to violations of the ethical code? There 
this course also. It is one of 
the highest functions of this journal to maintain 
the standards and defend the reputation of the 
engineering profession. Now nothing is more 
harmful to the of the profession at 

nothing more its reputation with 
public dishonor or dishonesty 
Who pose as engineers be- 
How may the profession be pro- 

from such harm. 

right at this point we 
our object in taking up 
sort is to protect the 
farthest our desire to 
even 


pay no 


are objections to 


interests 
large injures 
the than 
by engineers, or 


fore 


acts of 
men 
the public. 
tected 
And 
that 
this 


wish to emphasize 


sole any case of 
profession. It is 
injure any man, 
though he may richly deserve punishment. 
any this sort, therefore, 
it is the act with which we are concerned and its 
effect on the profession. We seek, not to punish 
the perpetrator of the act, but to show the con- 
sequences of such acts and the injury which the 
engineer guilty of them is doing to his profes- 
sional brethren. 

And let us express, here too, our belief that the 
great majority of men and the great bulk of the 
engineering profession live and deal honestly be 
cause they are honest at heart. There are, however, 
a certain small proportion of men who are honest 
only because of fear of the policeman. If, there- 
fore, the fear that professional misconduct will 
be made public in professional journals has an 
influence to keep certain men in the paths of rec- 


from 


In taking up case of 


the reasons why Engineer: 
as a journal devoted to the interests 
of the engineering profession, may have a duty 
where the ethical code of that profession is seri 
violated. The difficulties in the way of 
performing that duty were set forth at the outset 

The best solution of this dilemma we have been 
able to find with reference to two cases recently 
presented to us is to publish the facts, omitting 
all mention 
readers 


ing News, 


ously 


of names or places. If 
can suggest a better 
be glad to hear it. 

The story concerning the first of these cases is 
told very briefly in two circular letters, which 
bear the signature of the guilty party. We are 
sorry to say that his letter-head shows that he 
isan associate member of one of the national en- 
gineering societies which lays great stress upon 
character and professional standing in scrutin- 
izing applications for membership. When a man 
is once safely admitted, however, he can do aboui 
as he 


any of 
solution, we 


our 
shall 


pleases. The machinery which the societ: 
has provided for disciplining members who trans- 
gress the unwritten code is so rusty (or perhaps 
so ill-designed), that so far as we 
has chopped off no one’s ‘head, lo, 
years. 


are aware it 
these many 
Turning now to the 
that 


desires 


circular the first 
of them the publishing a 
booklet to secure advertising matter 
to help pay the expenses of publication. So far 
so good, but the letter contains a 
significant sentence. After a paragraph reciling 
the various important works of which this engi- 
neer is in charge, the letter says: “Adrertisers will 
be remembered when estimating and making recom- 
mendations. There are other sentences which are 
also significant, read in connection with the above, 
but we pass to the next letter, which was ad- 
dressed to the same firm three months later. 
This letter begins as follows: ‘‘Not quite enough 
advertisements have been secured. We need 
your advertisement and you need our introduc- 
tion to this territory.” The letter then proceeds 
with a long paragraph describing the engineer 
ing works on which the author of the book is now 
engaged, and then continues: “This means the 
specification and recommendation of large quan- 
tities of machinery and materials. Well known 
products are easy to specify. We remember our 
advertisers.” : 
believe that any 
to membership in a 


letters, 
states writer is 


and 


circular 


It seems impossible to 


claiming any pretense 


man 
pro- 


fession could be guilty of such unprofessional 
conduct, and should put himself so openly on 
record, except through pure ignorance. About 


the only other excuse we can find is that the act 
was committed in Pennsylvania. A state which 
has its record smirched with. such a. scandal as 
occurred in the construction of the State Capitol, 
can produce and has produced some very remark- 
able things in the way of professional ethics,—or 
lack of ethics. 

We pass now to the second case, which involves 
a breach of professional ethics no less flagrant, 


but somewhat more difficult to identify and 
understand. The story in brief is as follows: 


A certain city desired to construct works for 
sewage and garbage disposal. A prominent resi- 
dent of the city, himself an engineer of eminence, 
Was consulted as to the best engineers to en- 
gage to prepare plans for these works, and h 
recommended a firm of engineers of national 
reputation. The firm was engaged, plans were 
prepared by them and bids upon these plans were 
received. The amount of the bids, however, was 
somewhat in excess of the amount which had 
been appropriated by a vote of the city. Th 
chief engineer of one of the companies bidding 


By argument of this sort, he brought the may 
and the aldermen to distrust the firm of engineer 
under whose plans they had been working and 
finally persuaded them to give him a contract 
to make new plans and specifications for the 
work. the baits that he used to secure 
this was the agreement that the suc- 
bidder for construction could use all of 
his patents and patented appliances. He also 
agreed that, if the bids for the work exceeded 
a certain sum, his company would undertake the 
contract. 

We need hardly say to our readers that the 
average board of aldermen, confronted by a glib 
talker presenting arguments of this sort, is ex- 
ceedingly vulnerable. Quoting again from the 
newspaper report: “The city council agreed that 
this was a good offer and the mayor was author- 
ized to enter into a contract with Mr. Blank at 
once. Mr. Blank agreed to have his plans and 
specifications ready to submit to the council to- 
morrow morning.” 


One of 
contract 
cessful 


To an engineer, we presume the last sentence 
alone will be sufficiently eloguent comment upon 
the sort of plans and specifications which the 
city was likely to receive from this new engineer, 
and for which, by the way, it is to pay a fee of 
5% of the cost of the work. 

Another unique feature, which it is sufficient to 
report without comment, is that this new engi- 
neer has taken a very strong stand against the 
employment of an inspector on the construction 
work. He declared that such an inspector would 
simply be a nuisance and cause delays, and that, 
in view of his company’s guarantee, such an in- 
spector was unnecessary! 

We glad to that so far as we are 
aware this man, calling himself an engineer, wh« 
committed the acts above recited, is not a mem- 
ber of a national engineering society. 

The point on which we desire to lay emphasis, 
however, if any emphasis is necessary, is the 
attempt of one engineer, or one claiming to be 
an engineer, to discredit another by attacks upon 
his professional reputation and 
honesty. 


are say 


professiona! 


Surely if the engineering profession is entitled 
to be called a profession’ at all, it must brand 
such conduct as dishonorable. Standards as hig'n 
as this obtain to-day in the world of business. The 
salesman who attempts to get business by at- 
tacks upon a competitor’s reputation for honesty 
generally finds to-day that he has hurt himself 
more than he has hurt his rival. If the com- 
mercial world brands such competition as dis- 
honorable, surely the engineering profession 
should have standards of conduct at least as 
high. 





The Proposed New Building Ordinance for 
Chicago. 

A new building ordinance for Chicago is now 
under consideration by the city council. The or- 
dinance has been prepared by a commission of 
engineers, architects, public officials and men 
experienced in building construction. It repre- 
sents a distinct advance beyond the present or- 
dinance, which is ill-adapted to the needs of a 
large and growing city. This new ordinance, 
also, was prepared largely as a result of the dis- 
closures of the Merriam Commission as to the 
existing lack of organization and inefficiency in 
the building department. The report of this lat- 
ter commission shows that not only is the pres- 
ent ordinance defective, but that the department 
organization was ineffective, to say the least. 

Even the plain requirements of the present 
ordinance have not been enforced, but have been 
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set aside at will, according to the ideas of those 
charged with its administration. 
This was espec 





ially the case in regard to records 
of all kinds. The inspection of plans was largely 
perfunctory (in part necessarily so on account 
of the very small number of competent men em- 
ployed). The inspection of buildings under con 
struction was not thorough, and such _ inspec- 
tions as were made were in great part per- 
functory and inefficient, since only a few of the 
inspectors had any technical raining which 
would fit them to compare the work with tne 
plans. In the investigation by the Merriam Com- 
mission, the head of the department admitted his 
ignorance of its affairs, his lax administration 
and his failure tou see that the requirements of 
the ordinance were carried into effect. 

The most important feature of the new ordi- 
nance, therefore, as far as Chicago is concerned, 
is that which relates to the future organization 
of the building department on lines that will 
promote more efficient administration in the in 
terest of the city and the public. It includes 
also, however, a very complete code of rules re- 
garding the design, construction, inspection and 
use of buildings. These have been drawn up by 
a competent commission, as already noted, and 
are in general adequate to represent modern con- 
ditions. They have been considered carefully and 
discussed at some length by numerous engineers 
in committees and in public meetings, and while 
there have been some differences over minor 
matters, they have been generally approved as 
providing for good work and safeguarding the 
interests of the city and the public. 

It is particularly noteworthy that in the dis 

issions before the city council there has so 
far been no opposition to the requirements in 
the ordinance respecting building construction 
The opposition has been directed particularly 
toward the clauses of tne ordinance which re- 
quire that the officials of the department shall 
be engineers of experience. 

The proposed ordinance has been taken up for 
onsideration by two important technical asso- 
ciations, both of which have passed resolutions 
specifically endorsing that portion which relates 
to the reorganization of tne building department. 
These associations are the Western Society of 
Engineers (which appointed a special committee 
to study the ordinance), and the Chicago Archi- 
tects’ Business Association. The report of the 
latter has been approved also by the Illinois 
Chapter of the American Institute of Architects. 

The ordinance naturally and necessarily strikes 
at political control of the building department, 
so that it will not be adopted without active op- 
position, exerted directly and indirectly in many 
ways It is essential that professional organi- 
zations which stand for efficiency should exert 
their influence to counteraet such opposition. 

In the organization of so important a depart- 
ment, it is an absolute necessity that the head 
of the department should possess executive abil 
ity, technical knowledge and practical experience 
The proposed ordinance provides that the Com- 
missioner of Buildings shall be “an experienced 
architect or a civil, structural or architectural 
engineer,” shall have been engaged as such for 
ten years, and shall not be engaged in any other 
business during his term of office. It is provided 
that in all cases where discretionary power is 
given to him, any parties believing themselves 
injured or wronged by his decision must enter an 
appeal for arbitration before instituting any suit 
in the matter. The deputy commissioner must 
similarly be an engineer or architect, with at 
least nine years’ experience and training. There 
must be, of course, sufficient engineering assist- 
ance to assure careful and competent examina- 
tion of the enormous number of plans submitted 
for proposed work, and an engineering staff is 
provided for by the ordinance. The Engineer-in- 
Charge, his assistant and four so-called ‘“archi- 
tectural engineers” must each be “a civil, struc- 
tural or architectural engineer’ of nine years’ ex- 
perience and training for the first and seven years 
for the others; except that the four last assistants 
may be graduates of technical schools and have 
only four years’ experience. 

It is essential also that the building inspectors 


Shall be able to understand plans and specifica- 
tions and to see tnat work is done in conformity 
With them and with the ordinance. The ordinance 
provides, therefore, that the chief building in- 
spector and his four assistants must each be a 
civil, structural, architectural or fire protection 
engineer or an architect or a building superin- 
tendent with at least seven vears’ (five for as- 
sistants) experience in general building construc- 
tion or a technical graduate of two years’ experi- 
ence in building work. They must be ‘qualified 
to design and to calculate the ordinary construc- 
tions met with in building work.’ The building 
Inspectors must have similar qualifications (with 
five years’ experience) 

These requirements appear to be reasonable 
enough and certainly are in the interest of the 
city and the public Among changes proposed 
already, however, are several which would broaden 
the field undesirably and afford opportunity for 
the appointment of men who are not qualified 
for the positions. Thus it is suggested that tne 
commissioner, deputy commissioner and _ chief 
building inspector may be a “builder or build- 
ing mechanic” or “an experienced building con- 
tractor or efficient building mechanic.” It is easy 
to see that such a change would impair the value 
of the ordinance. For the inspectors, also, it is 
proposed that the position should be open not 
only to engineers and architects and, building 
superintendents, but to “builders and building 
mechanics.” In regard to the inspectors par- 
ticularly, the ordinance as drawn has received 
considerable opposition, the old claim being put 
forward that only “practical’’ men are competent 
to perform the duties (engineers being regarded 
as unpractical), while engineering or technical 
college education is put aside as quite unneces- 
sary. The increasing employment of young en- 
gineers by contractors on engineering work was 
discussed editorially in our issue of May 18, 1918, 
and men of that class would be equally competent 
to inspect building construction. Of course, prac- 
tical knowledge is necessary, but from experience 
With similar conditions on general contracting 
work there would seem to be little difficulty in 
obtaining competent men with both technical and 
practical knowledge 

It appears to be very desirable that so good an 
ordinance should be passed without cnanges 
which will weaken it, and as it stands it -has 
very strong endorsement from those who are 
most competent to judge. It is to be noted also 
that these men endorse it not only in their pro- 
fessional capacity but also in their private ca- 
pacity as intelligent citizens interested in the good 
government of the city. 


_— 


LETTERS TO THE EDITOR. 


Fighting Fire with Fire in the Forests of the 
Pacific Slope. 


Sir: I have read with great interest Mr. E. T 





Abbott's letter in your issue of Sept. 29. These views 
on forest fire protection have been widely cir d in 
California and are accepted as sound by scme wh) ar 


not familiar w.th the principles of forestry 

Since the Federal Forest Service is charged with main 
taining a forest cover on the national forests, it in 
not adopt a system of fire protection which does not 
contemplate preservation of the young growth, for natur- 
ally young growth must be present to guarantee the 
maintenance of the forest before the mature timber 
crop can be removed. With this basic principle laid 
down—that the young forest growth must be protected 
as well as the mature timber—it becomes necessary to 
devise a more comprehensive protection system than 
judiciously setting fires and burning over the land at 
proper times, for when the forests are dry enough to 
burn at all, the destruction of seedlings and young 
trees cannot be avoided 

The only possible system that the Forest Service can 
adopt is one that has for its ideal the prompt suppres 
sion of every fire when it starts. A little fire can be 
handled by a single forest ranger who knows his busi 
ness. It is almost too obvious to say that if every little 
fire was reached and controlled in its incipiency, there 
would be no big fires. It is toward this ideal that the 
forest officers are working Every effort is made to 
perfect the organization of the patrol, to open the back 
country by trails so that fires can be quickly reached, to 
complete telephone systems ty which each fire can be 
reported as soon as it Starts and help summoned if 








necessary Cabins equ ed with t pho re being 
rapidly built throughout e back d wher th 
patrolman can camp on |} roun nd wt gency 
food, supplis nd fire fighting equipme in t red 
Lookout stations o1 ‘ I ding | blished 
where a man i on duty rou 
The lookouts are ¢ 1 with field gla 
passe protractors and lat ale n i} ind ; I 
nected with the Forest headquarter by ‘phone When 
the report on a new fire come n from two sta with 
the compass bearing from each, its exact lo I in b 
quickly determined by triangulatior n tl I 
office 1 ! near ngel ! i I ! 
An eff ! I ing a promp oO ! i a K n 
every fire that occu ’ t be t t tl y 
of fire tec yn used on the Nati il I 

Certain auxiliary preventative me e used t 
advantage In part of California whers ul 
watershed ire of vital mportance o the i gat 
below and the cover upon them very inflammablk i 
has been found necessary to construct fire lane 
apices of the main and secondary ridge for: co 
paratively small corrals in which a fire ¢ be lated 
and furnishing lines from which back fire ean be 

rted. Another preventative measure is the cleaning 

up and burning process somewhat milar to that de 
scribed by Mr. Abbott, but with tl vital differen 
that in all protective burning done on the National For 
ests the young growth is carefully protected and a 
strong guard of men ; on hand to revent the e 
running. 


The Forest officers in California kr 


now something of 


this work ince on every acre of timber cut under gov 


ernment supervision, the top limbs are lopped clear of 
the unused top and collected in mall compact piles 


suitable for burning. Just after the fir 


rain 
fall or just before the last rain n the pr 
brush piles are burned by the ranger Since 
National Forest wi: created in this Sta 





OW C00 board feet of government timb 
and cut under the supervision of the Forest Servi 
which means that upward of 40,000 acres have been 
cleaned up and rendered reasonably safe by this method 


The cost of this work varies, of course the den 





sity of the stand, but under average conditions 


per acre With 
27,900,000 acres to patro ind protect it 


in the Sierras it will approx ate 34 


an be easily 
een that it is out of the qu ym to put this system 


into general practice on the whole National Forest area 


at once. Assumi 





that under average conditions, in 
ide and outside of logging slashes, this work would 
cost $2 per acre, it would take 22 years to cover gov 
ernment timber lands in the California National For 
ests, providing the entire patrol force was withdrawn and 
every cent of money allotted for their administration 
were devoted to it 

After all, thi udicious bart 





ng’’ method of fire pro 





tection is merely theory, the ibility of which has 
never been demonstrated while the protective method 
used by the Forest Service is neither theory nor ex 
periment, but a tried-out business proposition. It pays 
hand over 





Timber to the value of $175,009,000 is 


patrolled and protected for half a cent per acre—.08% 


! 
for insuran: and thousands of fires are put out before 
they do any damage It is true that the patrol force is 
woefully inadequate, that three time the number of 
patrolmen could be used to advantage, and that much 


larger annual appropriations are necessary before the 
fire protection organization of the Forest Service can 
be relied on to keep forest fires down to the possible 
minimum Very truly yours, 
Coert Du Bois, 
Associate District Forester 

Office of District 5, First National Bank Building, San 
Francisco, Cal., Oct. 7, 1910 

* 


{Since we published Mr. Abbott’s letter he has 
sent us a personal letter received by him from an 
Eastern engineer, which he gives us *permission 
to quote as follows.—Ed | 

The writer very much pleased to note what you say 
in the Engineering News, issue of Sept. 29, regarding 


forest fires There is no question whatever in our judg- 





ment but that you are correct, and if the policy you 
speak of will be pursued by the government, there will be 
very few forest fires. We might go further and say that 
burning a lot of*stuff that will accumulate in all forests 
every year will be very much to the benefit of the 
forests themselves. To illustrate: The writer has been 
in South Dakota several times during the last few years 
Six years ago there was scarcely) 1 dead tree there 
About that time the government took hold of the prop 
erty and since then more than half of these forests have 
been destroyed by boring grubs The old settlers always 
maintained, and still maintain, that so long as the fires 
were allowed to go through he ftorests every year or s0 
there was no trouble from 





In other words, 
that the fumes of the fire killed all such insects Any 


way, the gi 





rests of the Black Hills are nearly gone 


| 
| 











154 ENGINEERING NEWS. Vol. 64. No. 17. 
Moment ! in. — Ibs 
OQ rte) Q a °o So oe 2 2oQ 
ee 7 oS ee 2 8 ® ¢ 2 SRSBRS & §& 





300 
500 
600 
70 
- 800 
9 
000 
1500 
2000 





2 ww Q wo oO 
: = cu cu ro 


te) 2 iQ 
~s <t + 


Effective 


Depth 


of 


B eam 


iy 


° 
oD 


oO 


ins. 


= uw wo 


ol 


ne ee 


19 
20 
5 
a 
40 


DIAGRAM FOR THE SOLUTION OF REINFORCED-CONCRETE BEAMS. 


A Simple Reinforced-Concrete Beam Diagram. 


Sir: The act diagram and tables for deter 


mining the depths of 


ompanying 


reinforced-concrete beams, and 


required for the ame, is submitted as 





the multifarious diagrams and _ slide- 


now on the market The sole point of superiority 





laimed for the same is its simplicity 
the 


follows: 


determine depth of a 
Pick 


diagram 


operations necessary to 


with zg n bending moment, are as 





“moment” on the 
the constant K 


depth opposite said 





n multiply same by opposite the 


stresses and ratio of moduli desired, as given in the 
table The area of steel is then secured by multiplying 
his new d by the constant in the next column, oppo- 


ite the desired 


The 


stresses. 
and tables 


foot wide. 


diagram are based on the assumption 


of a beam one For a beam of any other 

















width desired, just divide the bending moment on the 
entire beam by the width of beam in feet, then pro- 
ceed as before, multiplying the resulting area of steel 
secured, of course, by the width of beam in feet. 

The table and diagram are also applicable if the 
bending moment and depth of beam are fixed and the 
irea of steel i desired. The process would then be as 
follows: Divide the given depth by the constant AK op- 
posite the stresses required, and picking out this new d 

the diagram the moment opposite will tell how much 
1 beam one foot wide will stand. The required moment 


divided by th moment” will give the width of beam 
necessary. For area of steel proceed as before 
A table such as this, if pasted in the back of a hand- 


omplish 


book 
and it is 


will a 


far less 


book handy reference 
all that a 
the 


those 


or in any 





rule 


would, 





than 
for 
same 
dif 
moduli and 
easy and rapid solutions 


For who wish to use the diagrams and tables 
different 


regards 


t beams for the 
cost, etc., 


ratio of 


inves tions of designs of 


liga 


conditions, as comparative under 


ferent assumptions of stresses, 


width of beams, the tables give 


of the problems Yours truly, 
Joseph T. Maguire 
1483 Washington, D. C., Oct. 19, 


1910 


Newton St., N. W., 


> an 


Drilling Blast Holes With Cheap Labor. 


The writer has vi 
hout the 


Sir: and 





ited many railroad contracts 
United in the 





quarries throu States interest of 








drilling equipment for blast holes and has talked with a 
grea many superintendents regarding the production 
of stone It is surprising to find how many concerns 
have not been able to solve the problem of drilling and 
blasting, due entirely to their lax method of handling 
that end of the business 

The dri g and blasting gang is depended upon to 





the the rest of the 


charge of thi 


that the drilling 


produce material to be 


worked by all 


the big majority of men in 


consider and 
minor 


the 


material is of importance. They, 





in charge of work men who are to- 








tally ignorant of the proper drilling and spacing of 
holes, the proper handling of explosives, and the equally 
import item of operating the drills in such a way 
as to get the maximum number of feet per day. If 
here is not enough material to be handled, the entire 
outfit is at a standstill, if the material is not properly 
broken up, the efficiency of the entire outfit is curtailed 
It would seem, then, that only the best labor would be 
employed for drilling. As a matter of fact, however, 
although the steam shovel is manned by a competent 
engineer and cranesman, the locomotive by a_ skilled 


engineer, in fact handling 


when it 


everything necessary for the 


of material is in charge of experienced men, 


omes to the production end, this is too often dependent 
upon the cheape labor obtainable 

The men in charge of the drilling and blasting hold 
the key to the production of the plant. They may affect 
the profits to such a degree that their work becomes the 











most rtant factor in the operation. It should, there 
ore, be under the care of men not only competent to 
era the drills successfully, but able to space the 
hole properly and use the right amount of explosive 
» do the work without waste of mater The saving 
that could be effected by proper sy ing and springing 
of holes so that the material is broken up suitably for 
onomical handling, the saving of such delays to the 





crew as are 


the material, 


ident to the 
out of all proportion to the 





improper pro- 


(Dev 


R 














ised 


12 





by Joseph T 
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that it is’ the mo 
The man in ch 


experience, a 
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material seen 
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ean save 
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an break uy 
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cause 
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of deep 


1 to 
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is to 
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dled A 
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man 
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concrete. 


the 


of their 


and a ¢ 


experiment of 
outfits 





yig odds. 


considerable 


rule 


should 


int 


charges, 
the drilling and blasting 
s that 


have 


Area- 
steel 
OO45Td 
0.0667d 
O.0900d 
O.O04090d 
O.05987 
0 O810d 
0.0333d 
0.0490d 
0.0667d 
0.0277d 
0.04090 
0.0559d 






ompetent 


’ 


find 


had 
elligence 
it is no 
end o 


ean be 


e varying conditions 





nanne 


an 


1 that 








irried 
the 





even if 


out suc- 


next job 


the 


ch proposition 


ked out according to its own peculiarities 
an If to the varying conditions 
ontractor more money than any other man 
A cheap foreman, on the other hand, 
) more machinery, cause more delays, and 
ss (by wasting explosive) than anyone else 
B. G Cope 
President Cyclone Drill Co 
hio, O 15, 1910 


The ‘‘Interval Method’’ Defended. 


Sir: While 
attention, in 


te ¢ , 
o the fact 


my article on 





1910, p. 
I cannot re 


other points 


being grateful to Prof. 
Engineering News, 
that 1’ instead of 30’ 


ral 


the 


ed by hi 





‘omment 


m 


Inasmuch as Prof. Holden states 


large 


val,”’ one wo 


actual exper 
that 


angl 


clusion, 
vertical 
on side 
of several tr 


probabilities 


uld 


lene 


interval 


exist 


conclude 


with t 


e readings o1 


shots, is 


ering at least 


a good many thousand vertical 
conclusion represents a fact which 
termine for himself by taking a 
trial readings. 

In regard to speed: When using 
the transitman reads the azimuth 
relevels the telescope for either 


based or 
ansitmen in 





for 


readings 


that he 
he method 
1 the trave 


1 my own 


my party a 
15.000 to 


20 000 





Sept. 


ing 


error in 


was 


Holden 


of are as 


al Method (Eng 


0.3 ft. in 


"it Ww 


rse 


not 
My 
are always 


line 


for 
1910, p. 


calling 
359, 


stated in 


News, Sept. 1, 


elevation at 


adversely on 


ould 


turning 


seen 


the 


1,000 ft., 


the 


that 


inter- 


speaking from 


gen 


experience 


t various 
interval 
angle 
any 
reasonable 


the 


fon s 


interval 


readings 
readings. 


man 


or level 


and 


eral con 


preferable to 


usually 


and that 


times, cov- 


and 
This 


can de- 


number of 


interval method 
ide st 


and 
sight 


lots) 


after signaling the rodman “all right.’’ The order is: 
Have te'escope level before each shot; call description 
of shot to recorder while setting for azimuth; read 
level or turn intervals for elevation; read stadia; give 
rodman “high ball” and then read azimuth and relevel 
telescope for next shot. Would Prof. Holden have tran- 
itman read vertical angles in preference to taking level 
sights merely beeau the telescope has to be releveled 
for each shot? An experienced instrumentman and 
recorder can read and reduce a side shot involving two 
or three intervals in only a few seconds more time than 
is required for a level sight when given note books with 
proper column headings such as the typical page shown 
in my article. My transitmen have taken as high as 318 


shots cover 
S-hour 


intervals 


in an 


tab] 
! le, d 
by the field 


ducing 





average of 


mi 


Holds 


this i 


! more than 1% sq 

day, when about 40% of th 
e referred to by Prof 
irectly, for ‘‘f ce” ae 
determined mean interv 


stadia re 


a large 


adings 


to distance 
number of 


al 


Thi 


fac 


of ¢ 


shots 


n no 


is take 
tor used 
s factor is 
determinations 


ne 


ypography 


involved 


correction 
ire of 
in re- 
the 
made 


under a 
of from 


variety of atmospheric conditions at distances 
600 to 1,400 ft. from the instrument, so as to 
represent as nearly as possible the actual factor at 1,009 


ft., which distance was considered the normal length of 
sight between stadia stations on our work. The maxi- 


mum possible error involved in any of the tabulated re- 


sults referred to, from the use of this mean factor, is 
about 0.01 ft. in elevation for vertical angle readings 
only. 


Such a factor gives distances more accurately than the 
shots can be plotted on all used scales. 
Where notes are to be plotted on so large a scale that 
it becomes necessary to reduce distances to the hori- 
zontal, a table can be worked up the horizontal 
distance per hundred feet as read on the stadia for each 
interval up to about 


commonly 


giving 





10 or existing tables, or slide rules 


can be used by substituting for the number of intervals 


read, their value in degrees. 
The loose-leaf field notes (four page units) were found 
very satisfactory. None of the difficulties suggested 


were encountered. 
Errors in reading the 
mined by the vertical 
method practically alike. 
the traverse line and the 
readings must be 
rod equivalent in line 10, Fig. 3, of 
should be 115.6 instead of 115.0. 
Very respectfully yours, 
Ado!ph F. 
Minn., Oct. 8, 


a en 


affect 
angle method 
When 
line 


elevations 
and 

intervals 
closes in 


stadia deter- 
interval 
read on 


the 


the 
are 
elevation 
stadia correct. 

The 
p. 231, 


my article, 


Meyer. 


U. S. 1910 


S 


Engineering Office, St. Paul, 


Professor Reeve’s Entropy. 


4 


Sir: Ever since Prof. Reeve told me, about 15 years 
ago, with considerable heat (or was it entropy?) that I 
never would understand thermodynamics until I had a 
clear mental perception of the physical meaning of en- 


tropy, I have read his writings on that subject with much 
and including his two books, ‘‘Ther- 
modynamics”’ and ‘“‘Energy,’’ and now his letter in your 
Oct. 6, criticizing Mr. A. L. Menzin. I had at 
that time an idea that entropy had no physical meaning, 


pleasure, 


issue of 


and that it was only a mathematical function, ‘‘the ther- 
modynamic function,’’ as Rankine called it, and that it 
was useless to try to conceive of it as a thing or physi- 
cal entity. Seven years ago I had to teach thermodyna- 
mics, whether I understood it or not (I taught it for five 
years), and I read a lot of books on the subject. In 
one of them (Ripper’s ‘‘Steam Engine’’) I found this 


definition: ‘‘Entropy is length on a diagram in which the 
area represents a quantity of heat and the ordinates rep- 


resent absolute temperature.’’ The mathematical expres- 


sion, 
dQ 
’ 
was also given. With these definitions as a basis, I had 


trouble in teaching thermodynamics. Swin- 


, and it harmonized 


no great 
came later 
the others. 


definition 
well with 
The 
which is so 


burne’s very 


with the 


laboriously 


trouble definition given by Mr. Menzin, 
criticized by Prof. Reeve, is 


slight, but important, lack of literary precision. 





merely 
He says: 






In the conversion of heat into work entropy is the 
minimum avoidable waste per degree of the absolute 
temperature at which all of this waste may be rejected 
by the working substance. 


Prof. 
onymous 


says 


“this 
heat.’’ On 
‘entropy is the 


Reeve says definition makes entropy syn- 

first reading it does, for it 
waste’ [of heat]. But reading 
the words ‘‘per degree.’’. The lack 
is the use of these words ‘‘per de- 
instead of the words ‘‘divided by the degrees of,"' 
and the sentence to be precise should read: 


with 


more closely we see 


of literary precision 


gree”’ 


Entropy is the quotient found by dividing the minimum 
avoidable waste, measured in heat units, by the degrees 
of the absolute temperature,”’ etc. 

Prof. Reeve will no 
definition just as 
it does 


doubt find fault with this revised 
much as with the original only because 
harmonize with his idea of the ‘‘physical 
but it is a satisfactory working definition, 
when taken with the definition given by Ripper, for all 
the ordinary uses of entropy in connection with the study 
of steam and other heat engines. 

Prof. Reeve is usually an extremely clear writer. He 
knows well how to use the English language to express 


not 
meaning,”’ 


sera 
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é any idea ‘of which he has a definite conception His A R di W e h f Li ‘ into an empty tank Th quid begins to flow 
failure to give his readers a clear view of what he think ecor ing elg er for iquids. is soon s tl nho : } ibmereed ] 
: ‘ ; e sipho eck is v4 uri 
5: ia the physical meaning o entragy is —" not ee The apparatus shewn in the accompanying fig- continues after tl tank ha lropped k te 
to any lack of literary skill, but probably to a lack ures has been placed on the market by the Henry filling posi 1 and unt \ 1 er 
| - nercent imself r th < ea ‘ , . = : : : eae : ae : cee i ; 
of a clear perception, in himself, of the i a = an R. Worthington Co., of New York City, to meet tank end.of the siphon has been as neal : 
ing He is trying to describe a phantom, which one tl ‘ {SESE : . ; sie ‘ : 
: - ; the increasing demand for an automatic record- as practicabl The dotted it] f ta 
writer called ‘‘a ghostly quantity’’ and of which another ; = } . li i : : t = 7 ss —a ’ - 
Ing Wwelghing mac é for \ Ss One < the Vic . . } alt ‘ : a 1.8 
said ‘‘entropy is a very bad name for it \ a enin ! 1qulds., ne rt le Fig 1 shows the tilted position Pa l ‘ 
\ 7 t t Ss rf se —s } Te YY) - tT ) » ’ 
* In his present letter Prof. Reeve makes several aitempts chief fields of use is in steam-plant operation, placed under the inlet is supported independent 
s, . ‘ "| ‘ at ' © ulm pti r be i re ft t rc | } } } 
to define his kind of entropy, and gives as its mathe Where the water consumption needs to be mor of either tank, and when the machine is in us 
: matical expression, XMM. This function SMM refers to accurately determined than is possible with wa- the flowing liquid throws this deflector fre 
® Newton's equation for the mutual gravitational force be ter meters, and where the amount of water does both tanks, so that the accuracy of weighing is 
VM. not hay to be ascertained under Pp ur “— P } > . 
; a) io s ave | } i aine under pressure. rh not affected bw the weigl of the defl or oF 
= ween two bodies. Weight CG but engineers . ; - ‘ : i 7 : : . ight oe : t 
; g2 apparatus is designed in two general types, one the impact thereon of the stream of liquid. The 
eS who recall this equation as one they had in their early 


studies of mechanics recall also that they wer told 
that while the equation is strictly true, and is needed 
wl 





n we are dea 





with two enormous masses in 
inter.tellar space, it is not needed in engineering where 
one of the masses, the earth, is immensely great compared 
with any mass on or near its surface, which man may 
have to handle, and the space SWS is relatively very small, 
ompared with the earth's radius In this case the sim 
pler formula W Wy is all sufficient 

It is evident from Prof. Reeve’s writings that the en- 
ropy he is working about is a different entropy from 
that the others are thinking about Prof. Reeve’s en- 
tropy belongs to interstellar space. He may conceive of 
t as a physical entity, and to have it may be a physical 
entity and may contain the factor MM, but this en 
tropy the engineer may regard as a phantom of the 
imagination with which he has no concern. The entropy 
that is of use to him in solving some of his ther- 
different. It has no 
entity or meaning and is merely a onvenijen 
mathematical function 





modynamic problems is entir 







Siphon 
Lischarge Pipe 





dQ 
a } 
FIG. 1. A RECORDING LIQUID WEIGHER, SIM PLE TYPE. 





a mere quotient when the temperature is constant; the {Henry R. Worthington (Ine.), New York City.] 

quotient of the minimum avoidable waste divided by the 

absolute temperature at which the waste takes place, as working with only practical accuracy and one movement of the deflector works the counter 
aid by Swinburne; or length on a diagram, as stated by With nearly absolute accuracy, both types weigh- recording the flow. 

Ripper. Wm. Kent ing true within their limits irrespective of tem The second design (Fig. 2) is essentially the 
Gananoque, Ont., Oct. 6, 1910. 


peratures. same as the first with a flow controlling device 
The first type shown by Fig. 1 consists of two added to re 


— - ss - 
An Alleged Oversight in the New York Public = ¢qual measuring tanks, each having 


luce the 





flow as the tilting point 











at one end is approached. This is accomplished by the 

Service Commission Law. a counterweight and at the other a siphon pipe movement of a simple rotary valve worked by 

Sir: In connection with the editorial discussion entitled to drain the tank after filling. The tanks are floats and brought back to initial (closcd) pos 

“Usurpation of Engineering Functions by a Public-Ser- Supported on knife edges to eliminate, so far as tion, by a counterweight. Before this valve opens, 

vice Commission,”’ in your issue of Oct. 6, is there not a possible, the effect of bearing friction in varying the auxiliary deflector is thrown to the empty 

f legal point also noteworthy? Namely, in a law estab- the weight of water received before tilting. These tank by the float mechanism which carries tilt- 

a ishing two Commissions and placing in their hands knife edges are placed closer to the siphon pipe ing trips During the period of reduced flow 

“ power to supervise and control the equipment, the man- than to the counterweight. ind the counter- to the main deflector, part of tl liquid flows t 
agement, and someiimes even the construction, of the 






vast public-utility enterprises of a great state, all of 


them mainly ¢€ 





ring enterprises, is it not remark- 
able that there is no provision for an engineer? Is it not 
urious that the engineer can claim legal place neither 








among the commissioners themselves, nor among the ” 
officers employed by them? Where were all the engi Auxiliary 
neers when this measure was in the making? Delvery-» 

Very respectfully, 


SRS it NAM LS 





“Engineer in Embryo Rotary a 
New York City, Oct. 14, 1910 Valve Meete. gs 
was ; ; a Aux. Courter- 
| Although the law made no provision for an bd | é 


| 


balance 





cco 


engineer, or engineers, the task which the law 
laid upon the Commissions made the employ- 





“irae aca 


ere enn 


4 
Aux. Detlector. 
ment of engineers imperative; and as a matter 
of fact the two Commissions have upon their 
staff a large number of hi 


o 


h-class engineers. 
Besides this, one member of the ‘up-state’’ Com- 
mission is a well-known engineer of high stand- 
ing.—Ed. ] 


—_——— —-@——__ — 


Notes and Queries. 

R. C. W. of Coatesville, Pa., wishes to obtain data 
relative to the tensile strength of ordinary commercial 
cardboard and binder’s board of varying thicknesses. 

Ww. D. L., New York City, asks for information re- 
garding ‘‘Moler Brick,” a light weight building brick 
made in Denmark, and where it can be procured in the 
United States. 


In our issue of Oct. 20, 1910, p. 415, in reporting Mr 
Rudolph Hering’s discussion, before the American So 
ciety of Municipal Improvements, of various attempts to 


we FIG. 2. WORTHINGTON RECORDING WEIGHER, FOR ACC!IIRATE WORK. 


tated that ‘“‘Dr. Rideal has calculated that so light a 





provide a practicable system of aerating sews 


‘ 2 ¢ er sec roul furnis i oug t ? ; ees ad Oo 
wind as 3 per sec. would furnish air enough to” \.ights are adjusted so that tilting takes place the 


empty tank througn the auxillary delivery 
oxidize 





This is in error The wind velocity p ; 
Th n erro é i é 3 when a predetermined weignat of liquid has en- and auxiliary deflector 


tered the tank, but before the level of the siphon Botl 


should be 38 ins. per sec., and Dr. Rideal has given 








i h these types of apparatus are enclosed for 
merely the amount of oxyg necessary for sewage oxi- iat sail a : 

} : ck has been reac sac k ij tilting ise When the liquids i easily, when they 
dation in the filters, and Mr. Hering computed that it neck has EE reachet ich tank in ting use hen tl i] is] hen : 
would require the above wind velocity to bring about throws the deflector to the other tank so that need to be prote 1 or when the weig rs need 
that condition in the beds at Atlanta. the liquid coming through the inlet pipe is turned to be sealed 





150 





The Track and Line Construction of Electric 
Railways. 


The development of electric interurban railways 
has reached a point where these lines now form 
a class by themselves. In view of this fact and 
of the continuing development of both interurban 
and intraurban electric railways, we have under- 
taken an enquiry as to general lines of practice 
equip- 
railways of 


in the track construction, pole and line 


ment and motor-car equipment of 


these classes. The results of this enquiry are 
given herewith in tabular form and are reviewed 
text. The 
given covers 18 interurban railways and 17 street 


in the accompanying information 
railways in various parts of the country. The 
former are from 50 miles to 500 miles in length, 
with 
The latter range from 


and aggregate about 3,100 miles of line, 
70 miles of double track. 
30 to 420 miles, with an aggregate of approxi- 
mately 2,165 miles. It is to be remembered that 
there is no hard and fast distinction between 

Many 


street railway companies own interurban lines as 


street and interurban railway companies. 


extensions, and many interurban companies own 
street railway lines in towns along their systems. 
It is evident that particulars of the track con- 
struction and line equipment; ete., of 3,000 miles 
f interurban railway and 2,000 miies of street 
railway (about 15% of the total mileage of such 
lines) should give some interesting information 
as to general lines of practice upon railways of 
this character. This applies especially to in- 
terurban lines, all of which have the same gen- 


ral type of track. In regard to street railways, 


TABLE I. 








NOTE;— Miles of Siding: 
(17) West Penn., 5%. 
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however, only a general idea can be given as to 
track practice (and mainly as to the materials 
used), since there is no general type of construc- 
tion. This feature of street railway tracks was 
discussed editorially in our issue of Aug. 4. 

With this statement in regard to the general 
purpose of our enquiry, we turn to the review of 
the information presented in the accompanying 
tables. 


Roadbed and Ballast. 

Tne width of roadbed is very much the same 
as in steam railway practice. For single track 
it ranges from 14 to 16 ft. on banks and 20 to 24 
ft. (over ditches) in cuts. For double track it 
ranges from 24 to 32 ft. on banks and 34 to 41 
ft. in cuts. It may be noted that the American 
Railway Engineering Association has recom- 
mended (for steam railways) a uniform roadbed 
width for banks and cuts, the width to be 20 ft. 
for lines of heavy traffic and high speed, 16 ft. 
for medium traffic and speed and 14 ft. for lines 
of light traffic and low. speed. The general 
opinion, however, is that 16 ft. shou!d be the 
minimum (especially in cuts), whether for steam 
or electric railways. 

sallast is mainly of gravel, but stone also is 
largely used; slag and cinders are used to a 
lrmited extent. For stone ballast, the require- 
ments as to size vary considerably. Some roads 
specify but one size, while others specify a range 
of sizes. The graded sizes, of course, give a 
greater density. There is a somewhat general 
use of a minimum amount of ballast, a depth of 
6 ins. under the ties being used in several cases. 
This is due partly to reasons of economy, but 
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probably it is due more largely to the fact that 
a traffic of electric cars (or trains) does not re- 
quire so heavy a bed of ballast as a traffic of 
steam locomotives and trains, with the heavier 
concentrated loads and the heavy pounding inci- 
dent to these locomotives. However, on some 
lines the depth is from 8 to 12 ins. On street 
railways the ballast is laid in a trench and pro- 
tected by the pavement, while it is frequently 
rolled with steam rollers in order to avoid future 
settlement under traffic. A depth of 6 ins. is gen 
eral (less in some cases); the maximum given is 
15 ins., but this probably is the total depth in- 
cluding the tie, or, say, 9 ins. under the tie. 


Rails and Rail Joints. 

The rails on the open track portions of in- 
terurban railways are almost invariably of the 
Am. Soc. C. E. sections, averaging 70 to SO Ibs. 
per yd. in weight, and being generally 30 or 33 
ft. long. While 60-ft. rails are used by several 
lines, they are found difficult to keep in line and 
surface. The rails are laid usually with broken 
and suspended joints, although there is extensive 
use of various patented joints which give a base 
or bridge support between the joint ties. Short 
splice bars with four bolts are used in the great 
majority of cases, 24-in. bars being most com- 
mon. The lengths range as high as 30 and 36 
ins., With 44 ins. as an exceptional case; six 
bolts are commonly used for these longer bars, 
anu one road uses six bolts in 26-in. splice bars. 
For the joint bolts, a spacing of 4 ins. and 5 ins. 
is general, with a maximum of 9 ins. in a 44-in. 
splice. Square nuts are used almost universally, 
and nutlocks are used in a majority of cases. 


LENGTH, TRACK ARRANGEMENTS AND BALLASTING OF ELECTRIC RAILWAYS 








| | | 
— -—_———_ LENG T H ——--_— — PASSING SIDINGS—) SPACING OF TRACKS |—~-WIDTH OF SUBGRADE-— | —-—— - BALLAST-———+~ 
Length Gage Singie Track | Double Track | Depth | Size 
Railway Double Distance | Between At Double’) At pass. of | | | Material | Under| _ for 
; Line Track Track Apart Switches Track Sidings (Track | Cuts Banks! Cuts | Banks} * ; Ties Stone 
(A) INTERURBAN RAILWAYS: Miles Miles Miles Miles ft. ft. ins. ft. ins. ft. ins. ft, ft. ft. | ft. | ins. ins. 
| | 
1 Aurora, Elgin & Chicago.. sich lo eA Tmo raisin Win ees pwr imealeteck Rei oe Ave. 34%..... 700 min,./13 00 (83.....:0 j4. 8/20 <...]96 ....138 «...429 ....{RNrel. TEP kana ox Siisaeee ts 
2 Boston & Worcester Main 3114. 30 ine. BD Sg noc fie. Ue. 1BU0.......- 18! 99.2% to 10. 17 ..../15 ..../30 ....120 ..../Grav.,stone|/8 min.|'4 to2i4 
behes 144,| sidgs Crossov. 2 | 1% in sts. | | | 
% Chicago & Milwaukee ‘ 90 eee qh 2 Jn ee Oe Mei ES: 3.20 TSO OP hereeeees Larabee 39. 83 ..../Grav.,stone|8 to 10)...... 1 
4 Connecticut Co +. O85 740 66.. Varies .... 300 to1L500/10...... So 0 .....0 ne oe. Re 2. 1S nc PRR 5. Ree coset dean dae 
5 Ft. Wayne & Wabash Valley 139.... 153 eee 244......../Stub......./18 (10 in.j|streets). 5: es eee as .-+-... Grav., stone 6 to 12) 4toll4 
6 Gd. Rapids, Gd, Haven & Mus is ave None ee Pee ro cenaceen [Denies a SE conch Sinsleee seSKntewaxeane MSTGY.; GRID inics ccheecvsesec 
7 Illinois Traction System $24excl. of 424 None. 2%. ... 700 stub ...13 with span wire ” 28 ..../16 ..../41 ..../31 ..../Grav., stones ......| ....13g 
urban . 1,000 thro. 10 with brack. arm | | | | & chatts | 
% Indiana Union Traction 320 + 47.. ED iccccas 2 HOO. 6 50as sO 6 ca6g5s4 see Oss cs BB scnthS 4c 108 ss 32 ....|Grav. stone/8 ......)%toay% 
urban. | | | | | in paved | and 
| | | | streets. screens 
® Indianap. & Cincinnati Traction 1Ol Patt es 2.6 800 to 7OO}14 .........|14. tO ....138 36 ....|28 . jGrav., grav.'8 to 12).....cces 
all stub | | and cins 
| | | for sidings 
10 Inland Empire uate iT + DGBRSE: 20005 64+1.6inLlto4 . 3560 to 2000116 .........15.. 20 625186. <.. [86 22.129 2... EVOL... 2.16.55. eoccee 
in Spokan: | Spokane | | | | |. | 
11 Inter Urban (Iowa) of 73! MONO ..<.5.{AVGs Bs. GOO BO BOO TG icici c ccf icccccs as BAD. sein (Oe retsaleacavnechuancet NOONE 50:0: 1D sccwesls cecdeam 
i2 Nor. Ohio Traction & Lt. weeeeee- /ZLS ASB wocceee Varies ....| Varies . 10forspan wire . [8 ...-/16 ..../84 ..../82 ....)Stome,....../6 ......) ... 1g 
| 15 forcenter pole | | | | | | 
13 Pacific Electric : caswapeen 560 18614 6 of Varies ... |Varies ..../15......6 |Varies .... = we ..|161 ../32 ....!80 .... Grav.,stone)6 to 10 %to2% 
4 tr. | | | | | 
14 Rochester, Syra. & East Heian se ree De esaweris .120n r, of bes 6  Jeveseees Es acestee o Grav.,stone 6 ...... 4toly 
10 in sts, | | | | 
15 Utica & Mohawk Valley ......... 129. 45% ......; Varies ....:200 to 30012 on int... | “ |24 ine.!16 36 ihe.|28 ....|Grav.,stone|8 ......].... 1 
| | in city ... 94 in city.} | | ditch} ditch | | 
| | | | 
16 Wash., Balt. & Annapolis..... =s/OR.0 .2- 94. Ole sds ane panee Varies . Wap ee secs chee eetesoenel wn, ae. ee eee RTE 655 RSs ucalcowncss 
17 West Penn ; bh bcnnie anise OURAS BAe aakaasae 13g cccccees Tis GO GAO. ko ct RB ce ec Seads Ps set occ bacwlonsesceche «swage stone, coke 6 to 10......... 
| | | | | | | ashos | 
18 Winona Interurban ; ES ...(68 None... iS savedacoss B00. 2.1.5. 13: mAs OB os ccc: ce Un a a Waceentss owes cies EUOVER « |B... fe ceevces 
| | | 
B) STREET RAILWAYS: |} Streets | | | | | | | | | 
| | | | | 
19 Albany, N. Y. (United Trac. Co.). 55 $4\<".......|/ Varies ....160 ft Bin sate Oe ix cM, SPRL cobs the wwece ee re ia MO: SIGHS 6 occ cles cccccs 
a | | straight. | | | | | partly in| 
| | | concrete 
20 Atlanta, Ga. (Ga. Ry, & El Co.) BIO wicse .|4060 ft. on}...... 5 ee 4 Ee Sc arh eens COE Ca svielsestorane cea isvaeesios ....|/Stone......{5 and 6).... 144 
Gi 10 min. | | | | 
schedule} | | } | 
21 Baltimore, Md. (United Ry. & F1.Co. 83 ein. t2./1664.....55. lAve. L mileiAbt. 260... ./10......0 [80......0 [B.. cBBg)..ccccccleccees .. Stone, grav.'6 .... up to2% 
22 Chattanooga, Tenn.(Ch. Ry. & Lt.Co.) 33 oevsce ssf SOG cecccces ianeeen aspen? GD GE Wisse ctl Ws cna eet ewes ckswenelscentecalovesdbunde paces Tamestoms [6 ........)...600 
23 Cincinnati, O. (Cin. Trae. Co Ke P20 Gti. trl ccd occedc O....234 to] 9.....-BdgIS, eB)... ecfeccsccccleceeees Limestone (8 to 10...... 
24 Cleveland, O. (Clev. Rys. Co, 112 OW Gs canls kak ON canes tenant acess <atsid Qed nace tea Cott eeu 4 ébLcew meso tewewees ode bods 3 RT ELE Wivcpatvecseses 
25 Columbus, O, (Col. Ry. & Lt, Co.). 124.35 52.4 ......|Varioswith/300 ft......) 9......2 to] 9......84,4....84/and Fg sca scl ivonbpemetene ss% BORO <0. G.acis.cficcace @ 
schedule! straight.. } 5 2 | | | Bia 
26 Denver, Col. (Den. Cy. Tramway Co.) 101.5 66.4 .... 0] VORROS,. See BR. AO Oi BE. Ahan cnc eects. Uo vdceci lec tuwésteaeds sactaes oss [OCB VOl ..... Bee dcactuun bine 
27 Detroit, Mich. (Det. United Ry, Co.) 108.6 Bie kkic a Pes Jo's cc OD a viccens Dio IG sais sce ccee sche KANG Oo eee swine eacteslene reese Sans BMERO BURCNS occccclorccses 
28 Houston, Tex. (Hous. El. Ry. veo t oO $4.7 ......../4-mile... |800 to 350/10......0 [10......0 [4., Bag]... ceceelecsse ee elereeeeccfecees <o EUOVOL pon ID ce setatneecssse 
29 Milwaukee, Wis.(Mil. El. Ry.& Lt.Co) 71.13 Ci.6 ..... tae Ol CUriG0O.......; Desai eee 056 OU SUC UME c we pads al dcpelne ove cenen se iiwnede hen Concrete... 16 . «echoes aster 
| | | a | | of stone 
30 Minneapclis, Minn.(Twin Cy.R. Co.)'295 incl. equiv. to 147........).........-. tains on Tee aae SRY noc: ee ce wanias eames yestee eee cusineeneeae Stone, gray.|4 to6..]......2 
priv. r. of 3748. tr. | | | | | | 
way | | | er 
Si Mobile, Ala. (Mo. TA. & By. Co.).......)8F 2.0 es vvclesceess 108s .5.... ROO min: 1200 min. 2/01......0° [21.5 Oo jt. OMe jihhe cd ChoauatNenaeee subee eaeee h oy SPE he ceve cc 
| \ | mainly 
82 Philadelphia, Pa. (Phila. Rap. T.Co.) 422%; . 203.7 inel. To suit Varies ....)/9.....244 to10...... 244/5....24 sic dcainealieiven cbs ; ../Trap rock|8......jlt01% 
| sidings...) schedule | with T-rail | 
33 Pittsburg, Pa., (Pittsb. Rys. Co.)..../280 + 90 606 oftr....) 236-d. t. To suit FORIOD 55 c1 Wes ons, 2) O.... Bae s domnmetens os shea mee . Stone, slag 6......J/1t0o2\% 
priv. r. of 134 8. t. schedule | i | | | 
way.. | | | | | 
84 Seattle Wash. (Sea. Fl. Rys. Co .--{110 equiv. sin. 60 ........ To auit ... 1900... 0.2.3 PRP Sadan 0 (30......0 j4,. Cle ieleetriel...:...<]. Gravel .... 2/4 sescesloccocses 
tr. incl. schedule B&B cable, | | | | 
sidings, | : | 
190 <.. | | | 
85 Washington, D.(. (Capital Trac. Co.) 28%4.. Conduit 22%. .. All dble, tr ---{RL 6 withicon, poles (4.8%, , .|...cccccfe cceecsloenes Risveasen Stone ...... 8 itetenae ae 
| rroliey....j53¢ ..... 10 8 with conduct | | | | | 





(3) Chi. & Mil., 73{ ; (5) Ft, W, & W, Vall., 9 ; (7) INinois Traction System, 39; (12) No, Ohio, 9; (13) Paz, Electric, 45 of sidings and miscellaneous tracks; 
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All joints are, of coure, bonded electrically for there is little trouble in maintaining the surface, Wire (instead of the track rails) forms the re- 

the return current, and the wider bolt spacing there is trouble in holding long and high rails in turn circuit The same applies to the conduit 

; (7 to 9 ins.) is sometimes adopted to give suffi- line. For this reason, among others, tie bars be- lines at Washington, both positive and negative 
i cient room for the attachment of the bonds. The tween the rails or brace plates to support them (or return) conductors being laid in the conduit 


activities of copper thieves make it desirable to trom the outside are used in a number of cases. 





' Rail Fastenings. 
have the bonds as inaccessible as possible, and High girder rails require high splice bars, and The rail fastenings used on interurban rail 
; this has ied to the adoption of various concealed as a rule two rows of bolts are used, usually six Ways are almost exclusively common drive 


or protected bonds. The rails of the track are in each row. In addition to large size used by steam 
connected by cross bonds at intervals of 500 to types of splice joints affording 


a base support, railways, 9/16-in. square 
1,000 ft., and on double track the tracks are cross extensive use is made of welded joints; these are little 


bonded. In many cases, however, these bonds of two types (1) cast weld or 
gradually disappear (by theft) and are not re- 


various patented spikes; they are of the 


and 5% ins. long. Very 
has been done towards introducing any 
thermit weld, in better form of fastening. 


On curves, rail braces 
Which the rails themselves are welded together; 





are used to support the rails against lateral 
placed. (2) electric weld, in which splice bars are welded pressure. On sharp curves, also, guard rails 

The rails and joints of street railway track to the rails (Eng. News, Sept. 1) At Cleveland are frequently used, in order to relieve the outer 

present a much greater variety, as noted above and Philadelphia, riveted splices are used (with rail from excessive pressure. Their use is prob 

: In the first place, there are at least four types welded reinforcement in the former case). The ably more general than on steam railways (com- 
: of rail sections: T-rail, T-girder, step head and rail joints are fitted with copper bonds (except paratively speaking), owing to the use of curves 
a grooved head. In the second place, each of these in the case of welded joints), and the rails are of much shorter radius than those on the main 


types is represented by innumerable sections dif- cross bonded at intervals. At Cincinnati, how- tracks of steam railways. 

















fering in dimensions and in details of form. Rails ever, no electrical bonding is required, since the For street railways, common sp'kes are used 
GO and 62 ft. long are used extensively, and while double-trolley system is used, and the second with wooden ties, although screw spikes are being 
TABLE II. GRADES AND CURVES OF ELECTRIC RAILWAYS 
-—— GRADES ——-— |-——— CURVES (RADIUS) —————— | Guard Rails on—— 
& Railway ‘ Longest) | : i . | 7 Curves | Tie-Rods 
# Rate, ord. steap | Sharpest on Turnout Sharpest in Easement | Gage on Superelev. on Where Flange- | on 
§ (A) INTERURBAN and max. | grade main line Yards or Shops Curves Curves | Curves used way Curves 
& RAILWAYS: P. ct. ft. deg. ft. | ft. ins. } 
1 Aur., El. & Chi......./1,85 max......... 149..........0..-|FOr No. 10/90..... now ts Ic o..8 % to \4 in. wide....|3 ins. for 1°, max. Some.. 1%. eill awa wees No 
| frog | 61ns. 
2 Boston & Wor,........./2 to 8; 8.5:1,400..../2° to6°, 820 ft.|100........ sntenecieseene Pa. St. Co..... Standard (easy)..... Henck (for 45 m. p. Spec. work... 1'g........... enedenes Yes 
max. |} max. h. | 
38 Chic. & Mil.........../.2 4% interur- 3,500 10° on inturb, ..ss-eee. OM in pass, yds. Ry.’s formula 4 ft. 9 ins. over 8° Ry.’s formula. ..| Yes 196 to B36. 6s .foceccses Yes 
ban.. of O.4¢ 50 ft. im city 200 in frt. yds. } 
4 Connecticut........../8¢ max......|3,000..../40 ft. on cen..100 & 200 30 on cen. 1......\Searles.........4ft. 8% ins,........|Henck. ee Up to 600 ft./1% to 184. . 2]... cone No 
| j | line | | rad } 
5 F.W.&W. Vall........|8¢ max......|......-..- 1432.69 ft.....|762.7 sta xcdacdes ..+.'Ry.’s std. ...4 ft. 84 fns........./1% ins, per deg. Sh arpeurtew TMG ac cscencPencccncas No 
6 Gd. R., G.H. & Mus../Urd., 2, max./300......)Ord., 7°, max., rhivaeacthdade ce cececes 01 M@ccacs cocccccetlt Ste © Mitac .c.cccce clk Si Der Ge, BRET WO Bi. lise ce csiins Schecccuces .No 
| 4 — ; 10 | 5 ins. 
7 Tih. Trac. Sys.........iOrd, 2mes. ef eee 762.7 it easwidedas NRG oe oon ca Up to 12°.../2. = cunueeone 
7 | | | | | 
St) hy ee) rrr) ee) et eee | See : --|Searles........ lein. wide 4° to 6° Varies............... Under150ft. 1%. aa Rarely ;use 
1,000 | 6:8° and10 % in. wide over 6 braces 
with few 15) } | 
} and 16 | | 
@ Bride Clk css oss. 4s. cE TT, a EO ws i Pa ask inane Miscectinweids D GN oie lois as seccecind ..... Trautwine .. 100 ft. and.... aavesecunee 
ay j | under in 
| | | | | cities. | 
10 Inland Emp............Ord., 1, max. 1,000; & Ord. for h. sp... 459% for 60.. -|Searles........ i TR NG Baltes os ass cic ici nn ce PRD es nc cskea a oedvcsessdane sic cneuea -No 
2 | 5,000; 1° ta 3°; N». 7% | 
: | | max., 12° 764%; for | 
4 | No. 9 
i 11 Int.-Urban............/Ord., 1, max.|1m. ofl¢ |Ord. for h. sp.,/461..... .. 137 (¥-track)...'Searles.........4 ft, 834 ims........./l im. per deg... i et ae dicnider etddtekeiaae -No 
’ 1.5 3°:max.,4 
i2 No. Ohio........- ae. Bosc. 5 HRD 2 BOP i oes ca cee . (60... No............. 4 ft. 8% ins........ 34 in. perdeg. ....... Sharpcurves L'...-..... cncaacco 
max. 6 ius. 
13 Pacific El. eri) | Ae Ree & 0) eee > Varies.. AG im GtOOts. .... [Ga Pee BGs. of. ces cenawnssenes ..... Abt. 1 in. per deg. Sharp . 2in Open tr. Only over 
i curves... 1% in buri culverts, 
| ed tr. ete, 
14 Roch., Sy. & East.....|/Max., 8 (4) ......--. BP 6 vac ckekss cceus -- | 50. Searles on WOisksccntcnccees 1 in. per deg. at In streets....)154.......-. .No 
on bee. ap- | r. of way ; 40 m. p. h. | 
proacnhes).. Alden in strts. eV 
* 15 Ut. & Mo. Vall... 2.75 on int., 2.75¢ for 40 (cen. line) 150 30... Talbot, Lorain 4 ft. 84 ins........ 0.06683 7 V- seeneel Oe BBGoe ciecccecs x 2 in. 
4 8.5 in city.. 2,550 ft.) onint. and Wharton R for girder 
‘ | 30 (inside rail) & T-gir. 
| in sts. | 
z 16 Wash., Balt. & An.....|/To2¢........j1.8 for 1° for h. sp. MOM icc ckxc m 30. Si Wise ccas deveseveccenscsenstO GR OVOP RStsccavedas. .No 
Z 9,000 ft. 716 ft. max. 
£ 17 West Penn............|/11 (max.)... sw aeées 10° interurb., 200 37. No. ...|0 ft. 234 ins........./¥es..... ‘ Under 300 ft. 144.......-. Rail br. 
; 42 ft. city 
& 18 Win. Int... ; .. 2 (max.). 15 mile... 1° to 3°, max. 335.5 69.. Talbot.........4 ft. 8% or .....{L in. per deg. - Over 1 |) ee ; csoccee ee 
4 60 ft. 4 ft. ¥ ins. 
2 rs ee es 2s Co —Tie Bars——_—_—_—. 
o (B) STREET Size Spacing 
RAILWAYS: —-——Curves (Radius in ft..————-——--— | ins. ft. 
«ay 
e 10° Albany... . <<<. 1ORs. 0 covevclvccccess.> OORmeee OB 65.. ae era Spiral..........'4 ft. 8% ins. ; To fit pavt. No 7 rem! Pr 
* er” NS 8 hh5 F0:0Kaa ies eracd wer ceeas teen . Corners 35 ft. Lateral -Searles on 4 ft. 8%4 ins. Depends on conds. *4 in. x 2 wiidedatdadds < IM 
ie | 1% ins. turn., 150 standard 
is | Diamond Lorain on 
s | turn., 300 special 
: BE PRN sod ien cca dP hectenas anorecpne ...\Corners 32 to 10U..... 32 to 50 at loops Ry,’s std....... 5 ft. 434 ins. l, to 8 ins. whom! 4 x 1........ccccccccccees Tdacacou 
50 (on inner possible 
rail) | 
22 Chattanooga.. ect iecsss cececcheas .. Corners 40 to 100 to 350 45 at loops...... Lorain and 4 ft. 8% ins.. 1 to 4 ins. Bi vicccdacdcecueaanmecdale caaadadeaia 
50 Wharton } 
23 Cincinnati........ | adieaes <n ene,. STE AO OU ah iv cn dicdeccsducves Lorain ...... 5 ft, 234 ins. , 1 to 2% ins ‘ No (uee braces) .......ceees ad dh enaae 
| min., 33(o0n! line) | | i 
| cen. line.) } | ! 
24 Cleveland,...... i), eee ee eee) Creer SO 8G, EM Oa 5 cesnesl aictcecdcccusas Each manfrs. 4-in. wide ... o-éu | RURGEROOOR AT GOGBIDIOISSE Be ois 5 ce cc cncccxcaesecs . 5andé 
rail) | | On suburban, for 
| | | 25m, p. h. 
25 Columbus...... cs cl QUMORC 6 cs cl nes ansex 40 ft., 507and 100 to 850 100 at loops.... Always; Whar-*, inch wide if To fit crown of pavt dvcsd ovectuleccacene sees 
| 35 at st. cor- | ton guard section } 
ners } used 
AG DOORVEL...6 sc cc0ss. i [Owed doa cecclece cee 480 Min., 58 at'80........../53.62 at loops Searles..... << EIB. asics sd cicctscc wef ey MM aes cece No ‘i aiceawae ateeateckcastonet 
corners | 
Be (REDE sec ghee eens 4.75........0.'..0...-2-. 45 (ame atst.300 for45 at loops......:Spiral.........|4 ft. 8% ins.........|To fit pavt ee RS Speeereere 
corners) switch | 
28° HOaston. ....655¢5% echeesaen weds asia weseeees/30; 560 at cor-|100........ Loops 60 & 75 Pa. St. Co..... 4 ft. S84 ins........ 3 ins. 10 UN PSV .\36E QWM......-cccacccccece overseen 
| | ners | streets 
29 Milwaukee... o<..05...[T2Gr0. 0005 eee 40 (cen. line).. 80.......... 40 to 109 at st. Spiral where 4 ft. 8, ins cons} Im. No.. coe 
| |} intersecs, possible | 
= 30 Minneapolis.......... Vecdewnse ssc whos saccse ce  CCOMmORE GO TEccccccecs Loops 65........ Searles No. 2 4 ft. 8%4 ins. ....|t to 2 ins. incity 4x 1%, for high rails....|. 10 
: | | to 75) | | 
' 31 Mobile...... ree) freee <a eee i eee | ee Loops 300 (min.) Lorain ... t ft. 8%4 ins. .... Not in pav. sts = C62 (26 We. CRAB iccccisilccccwencune 7 
| to 4 ins. outside | 
32 Philadelphia........ 5 city, Ssub- ...........33 (cen. line): 72(and up) Loops 28 to 60 Co.’s multiple 5 ft. 24% ins 4 to & ius. No «special braces 6 ft.'...... 
urban | corners, 33 | compound a; act | 
to 125. 
SS PAGO G ss. 00 sss ccc 5) Rees ods ct seseecec/ O25 Min....../100, gizder .. Lorain special 5 ft. 2°, ins. lin. per deg. (max.44x 2x 5', ft.: %im. onde!......0- 6 
rail | work, Talbot Sins.) oninterurh | 
750, T-rail interurb.) | 
84 Seattle.. seadecas ces [Bene GHOOCREEOl ccc ... 40 in streets 115: same 37% (cen. line) Pa. stl. Co..... 4 ft. 8', ims.... 1 to 2 ins. 6x 1%; %-in. endis......Jececcceneld 
21.0 cable | and at cor-; ferloops;) atcarbarns | 
| | ners. | min. loop | 
40. | | 
ee WII ooo cca cgi ones eaaetacxs «oss/90 min., 40 atiS6....2..<-. 35 at loops .. Lorain when 4 ft. 8X ins......... Depends on street: *4 (conduit)... .......ceeee aa --LO 
corners possible | rarely over 1 in | 
| 








Grades compensated forcurvature by Nos. 3,5, 15and17. No. 5 uses 0.04¢ per degree. 
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introduced to a limited extent With steel tics, and pine, 25 to 75 cts. The experience or esti- widths of 9 or 10 ins., and a few interurban lines 
the fastenings are either bolts or keys Where mates as to life have an equally wide range, specify a thickness of 7 ins. These dimensions, 
the ties are widely spaced and the raiis rest upon varying with the quality of the wood, the local of course, represent only general averages. 

the concrete base, the rails are sometimes at- climatic and soil conditions, and the character of The number of ties per rail length of 30 or 33 
tached to bolts, chairs or anchors embedded in the track and traffic. Oak shows a range of from ft. is from 14 to 18, with 26 to 32 ties for 60-ft. 
the concrete as an additional means of fastening, S to 20 years; cedar, 12 to 15 years; chestnut, 7 rails. A spacing of 24 ins. is very common, with 
the widely-spaced spike fastenings being insuffi- to 12 years, and pine, 7 to 20 years. 1S to 24-in. spacing at the joints. This applies 
cient. With high rails, tie bars are commonly The renewals are made mainly on account of to both street and interurban lines; but in the 
used. There are flat bars (set on edge) and hav- decay rather than of mechanical wear or disin- former case, especially with girder rails, a_ tie 
ing the ends turned and threaded to pass through tegration. The reliability of the statements as to spacing of 5 to 12 ft. is used sometimes, the con- 
the rail web and be secured by nuts. Some the life is very doubtful, as few railways of this crete base being relied upon to support the rails. 
roads, however, prefer a combination § tie-plate class keep systematic records and comparatively Treated ties are used to a surprisingly small 


and rail-brace to the tie-bar, as interfering less tew have been in operation long enough to have extent either in the 


open track of interurban ; 
with the paving. The tie-bars and brace-plates any extended or definite information 


on this railways or the buried track of street railways, 


are used on tangents as well as curves. In point. It may be noted that one high-speed line as far as the tables show, and we believe the 3 
some designs of track, the rails are held both With exceptionally heavy traffic, which has been returns of these 35 lines are fairly indicative of Fe 
vert.cally and laterally by embedding the base in operation for ten years, finds that most of its electric railways in general. This may be due Ei 
in concrete, but this presents difficulties and ob original cedar ties are still in good condition to the use of ties of lower cost than those used by as 
jections for rail renewals. while a number of the original oak ties are being steam railways, and to the comparatively long Pe 
Ties and Tie Plates. removed on account of decay. life of such ties under the conditions of traffic ? 

Wooden ties are used almost exclusively Oak, As to the sizes of ties, for both interurban construction on electric railways. The preser- or 
cedar and chestnut seem to be most generally and street railways a length of 8 ft. and a sec vative medium is principally creosote, and this is = 
employed. The prices quoted have a wide range, tion S ins. wide and 6 ins. thick are the usual di- applied usually by the % 


pressure process; zinc- 


as might be expected, due to variations in the mensions. On third-rail lines, occasional ties of chloride is used also, and some lines have used 
quality required and in the distance from source extra length support the conductor rail. A few ties treated with carbolineum by the open-tank 
of supply. White oak has a range of 40 to 90. street lines use 6% to 7 ft., and one interurban process. 

cts.: cedar, 55 to 63 cts.: chestnut, 40 to 53 cts., lin ses 7 ft A few street lines a'so specify Steel tie-plates appear to be used very much 


TABLE III. RAILS AND RAIL JOINTS OF ELECTRIC RAILWAYS 












































RAILS — = —~ ——_——_———— RAIL JOINTS — ac iz 
Railway ——Weight per yard - Section Type Broken Susp., Splice | — ———— Dolts —-———-—,| Specialor Rails Ss 
Length Main tr. Siuings or of or Supp. or Expansion Bars, |} No.and | Patented | Cross- 
(A) INTERURBAN Type. Splice. Square. Bridged. Spuce, Length, | Diameter. | Spacing, Joints. bonded 
RALLWAYS |} ft. Ibs. ibs. | | ins, ias. | ins, ft. 
| 
1 Aur. Elg. & Chi./60......... BP os ech. conaw eek nies 4.8.0. B. An. Dar.... Be: .«.. Susp.. Beis 3k as ss owas can eS t G2 7 ROMO... 05s AO ; 
2 Boston & Wor... 30, 60 cE oka ne oink sence Ti zm A. S.C. E. ES bce nceae Susp. &Bge. 4 min....'24. ooo 0) Se-tm....].. & D.  N caaie a Bam aces 
SS bd, Be GE akc BBs ccc on es ose esicance 6> branch A.S. 0. E. |Contin .. Mla exs Bge ..-- [4% at 60°,./26. (4) Yin... .. 545% 5%..|Continuous..|....800 
4 Connecticut. Oi iaeiescces cats Seana T.. OG... CR AAI 6 one 50 skeen TES ANeewes DOG... ... DR x 000218Ds; ..../(6) Bk&l-in., 65 4 5 6 Cont.in pavt.|........ 
i7.in. T., O5....../7-in. T.,05 | | | | | 
5 Ft. W. & Wad. ¥./90.............. Pngstcarennahons A. 6.C. B. Wentin..... 1B ..ccsses Bee ieee at 60°..|/24.........1(4) %-im....|.. 5 & 5 .. Weber, Atlas.)....... . 
a OO ionic cccea veld Oe ccvcnes Sasa TN aa ans A. S.C. E. ; «PRRs 605500 ses 035s Rs {au ees <s8 6) %in... = 69 6 DS GE aN bv cncesee 
7 Ill. Tra:. Syst.;3U & 33, G@ m.70.......... 02 woe Rs sie A. 8. 0. E. |C ontin &|Br......... ID os ces 55 | EPR ic. 0 feces - (4) Sin... G6 5 6 ,, Cont., Weber. ‘ 
s | of 60. | } 40 miles. | | | 
| Weber. | ' | | | 
8 Ind. Un. Trac..jopen ¢r., 33... 30.. ; A.8.C. E.. .) An. bar....|/Br.... ....|Susp......./% for 33-ft.|24 Con..... (4)% for 80, 6 6 6 ,, Contin.,Atlag)........ 
jelty, 60 62 Street, city, "6-In. 72-Ib... . Lorain | | | at40°. | | % for 72 | | 
| \Int., city, 7-in.. . 91-lb.., Lorain | | | | | 1 lY4for Ql. | | 2 
9 Ind. & Cin....../76 mls., 60..../70 whic con a aero > A. S. C. E... An. bar....|76m., br...\Susp...... alate acaae schOT ocv-s 5 0 0ts Ie Ce Elves 5 5 & ..jWeber, 40).....<.. , 
'25 mis., OO. ...100. ..... 2... aie | | ey ee eee errr |. eerie (4) %-in...... 5 OM OS mis.on70.1b,)| x 
10 Inland Emp... 3B (to 24)....../70 ‘ jetraecdoaee EE eae ein a a | | ee, eee, eee reer in....|.. 5 5 5 .,|None........] ° 
11 Int. Urban...... +g ES Oe <'-, dee tO alee cbacekuns aes ae a 62 Esso SRNL <0acoawe NN san SPM caw nicare SO... ----- (6) 2G-1M. ... 55 5 aos care aise cca i 
12 Nor. Ohio..... ../30, 33, 60..../60, TO, 80 Svcriia ina hice oie A.8.C. E....j;An. bar....|Br. eer MNS Seatac Fe scsecedic -./22, 82..... (4,6) 34 & 1 All . Contin., Atlas vdewae's 
(Eee Se eee er Girder | | | | | 
13 Pacific El....... ope n tr., 33... OO: 20... sass eens eee ee Rr 562:54 None ....../22.....,.../(@) Him ...).. S365 54. Contin.,Atlas Sperm, 
itaried, G2. ....}%2, BF ..0.+-.0000 <<a cs suis eic'es «| RUCRRER | seen l | | ren ei eae Se 4 4| step. ons. tr. 
14 Roch. Syr. & E../ 6. oscsecs lt OG", Of W.. errr Se ee, ere \Susp......./3/16 atGO°|24......... (4) %-in.,1.;..8 §& 8 | Atlas, Bon-|,,1,000 i 
" | OO Gn B08....< 6550105065 isnctden goas oe cae | | | | | zano, Cont.| - 
15 Utica & M. V...'30, 88,60 £62 T, 65, 70, BOK 100....... ...  OOABC.E. Various ....1Br. ......5. 3usp.sSup.|............/36 Clark |(100 Ib.) |(See note) ......|Clark, Cont., About f 
| Gir., 84 Be Dash cncc vanss sas wena i Senet | \24 Weber }& Contin(T)| Thermit, 1,000 z 
| | 136 Contin |(girder) | Weber. mi 
16 Wash., B.& Ann, 33.......--.+5-- Pe avcesaus bcoen ees ; A.8.C. B. \an. bar. ... | Br. ......../SRRpe...+<. | VAPIOB. . JS O 504550 (6) Y%-in. 5 5B 5 S. Bienes ......;.. : yo 
17 West Penn......,30, 38.......... Sccepaktaceecedinanaes awe ..| A.S,C. E.j|An. bar &/Br.. ....|Suap.4Bge.|14........- BE on sccn cn tke Contin ar sae .. .,{Cont., Atlas . = 
| | | ; Contin. | | | | (6)% An.bar,5 5 5 5 5| on girder. i 
A Cee Doe TI ook ual I ira: Mies WOisacexa's ...| A. 8. C. E. |An. bar....| Br. .......-|Susp.......|3/16 at 60°\24......... (4) &-in....|.. 6 6 GO . FOO cc secesshsss a 
| | | | 
(B) STREET | | | | ' 
RAILWAYS: | Height | | ’ 
| ins. | | | | ; 
BI) ARABAG ccc ccc] OOs sanane camara RM Mowines . Ccsieaecn [Mens scenisvec ss MEMOUs MERBeI BEND wiosewe 1ERRs caseses |Supp.ontie). en: (12) l-in...!.... All5%-in....,Elec. weld... Sp. Wk. 3 
20 Atlanta. »- 138... 00% bad 5 SAE DNON esos w4usns se ES Sens A.8. C. E. |Contin ....|Br. ......../Bge....... Soils 3 $e SAME ea ak (6) Y _ ceenccvoccetoss «0 /OOMUS One! OGR ; 
| Sin eee icens aveGeeni T cic cctascsese-feeee BiGpitoe Pi. Br ......-. MER Shdica cokes eee Ns) 1 vcsvnvscececceccca) arr) AEs 2 
102...... 3v, BOD soo ecto se D ccc nase cseus | gr. gird. Splice pi...iB ........../S08p...... Peco arr Pra saren (12) 1cin, choles eeeewinwsss pairs. i 
21 Baltimore......| De WO et oc enekennenns 14:3 &6T7....../T, T-gir., |Ohannelp).|Br. ......../Susp......./..........-.|82 (gird). ..((12)1" top..}5 5 5 5 6 Atlas, Cont., 120 to 
Pe. esa a com ae eek 9-in, gird.. tram & | | | bott. | oS 7 5 5) Cox, Bonz.| 600 
IBD cce sks Aaa Rae Se ...|/6& 7-in, gir.| groov gir | | | cast kel.wd. 
A eee 8 EI a5 1S Ca SED a whe wlan GERACE NT an Ta een T-girder ...jContin ....|/Br. ......../Bge@....... Sc ue. adn ham tes 6) 1-in. 4 45 4 Continuous., ....500 
28 Cincinnati......|30....... i ee Lsipaeecetaessat 3 D casceneuest sevesece [DBs os ++ 0. [SUDPOMMC)............(220a6....|(S)i-in. top|. 5 5 5 Contin, Atlas ,,.None 
Bscecsiae . 191 jo .». T-girder.|. a ae penta ss Do ee earnag a ace — ae 5 ..| special 
PR occ < vbswee ss 104, 129.. 8&9 MEM Chae cstccuk O° iss eaeeen “ made PA soot | | | cast weld. 
62.. Rms acne c's eos 9. — sean Me sweumens ” Ske. 4.60005 POA ae eee | 
24 Cleveland ..... HD pes wucws sexier kc esclen acne Meare ies ..Gro. RAG UINER CIDE. os 2555 one cic peee acumen cs 136, 30, 20..|(12) bolts,)..................'Clark(s.), AD. |About 
BSR cr aces baciaseniee [As 8. C°E.| | | | (8) 14 riv. | \Duq.Web.,el.| 1,000 
| | | | | & cast weld. 
26 Columbus......|/60std., 80....\45to14l1....... ROMs wohes cbc feicnc va cae ce ME ae TIES Scho Susp...... sesecseees--|Contin. 32,|(4 t0 12), 84)..................|Contin., Web./ About 
| | | ] | | | 23, tol-in, | | el.weld,ete. 500 
DS: DORI .asicicds Se a.cce : 4m DRTC c0i0<0. Bs ocidcins nate afi, sodais bo 30 Saee MMS S 5 (te sesseee /Supp.. ere re ere (@) 24m... 6 6% 86 Jones bevel.. 300 to 
B0incksccsnsaet ee ee: eS ; .|2 AM, WAT.<.. [Bs cccxscs isupp,.. estes sini 0iG.sr0 seas off EMM Se o'a:osia's eT eR oe 5 5% 6 ..| | 500 
27 Detroit...... ...| 50. bane te ie seca en ee i T-girder.. a a oo ee 5 HEIRS oasis: b4sguavde SiR meee ces (4) l-in...,./.. 4 4 & , |CONCHREWG. | 055555 
28 Houston ..... Unpaved. Romates Shick snedvecee-s aaa ae JA, Bs. G.. Te OOene..... 5. TT. acc cses Susp.......|............/Va@rious ....|/(6)........ Bie tab enn ....-./|Continuous..| 1,000 
(Paved. sce. 80 (std.)..... a Etat acd girder... Contin. | | . | 
29 Milwaukee. .... BO. ... .covcesess 4 7 Be eee T-girder....|Cast- weld.|Sq. ....... Sup. oniconcrete |None......|........- Oy eee Tee er ee 15p.ml. 
30 Minneapolis....| Paved 60... 91., Beccske see ..|T-girder. ,..|;Welded....|'Tan,Sq....|/Susp. eMoutuasoes EO arsecawe's ay -.. & 6% 6 .. Contin., cast 500(lin 
Unpav. 88,60...'80.. wee [Die cece eee eee ee efile g. C. E. Contin.. |Curve, Br.. Bge | | weld. ea. bl’k) 
31 Mobile..........| Unpav.80,69....89, 70, 80.. 5 < a Seo MRS cs cae Supp. piaac cases Ie coeesieu Gir(8)l"'top.. 6 5S 6 .,,Weber, Con-/Ev. 10 
— 60,62... 70 & 80.. Be ces eka | T-gir-, gr. Contin... | esas se Bge e- nckeceos ] bott.,.. 6 7 6 tin. rails 
gir. | | 
82 Philadeiphia....| Sts., 62 (93-1b. 93 to 141. 9. pees \Girder.... \Nichols We scika cee lnesasuntnianiete. 30 to 82... Two rows 12rivs.,all5-in./El. wd. on 5) 250 
Sub. .......,.., 60 to 90... ....0+.. fA. 8.6, E....| xiveted Supp. on ee con. | = | Of rivets 16 rivs., all 4-in. oe of 4 lb.| apart 
| | | | | cast W 
$8 Pittsburg.......}38.....-......«:/80.. 5 sisews A. 8... B. ES. ee Saepeehh Apter ce le. a o- 56 5 5 6\Cast weld & No rule 
30 to 62.,...../90%0126..... SE: aS eee Seay WE scct ss lossenewece Gis.. 32... 11 2) gird... 556 5 5 5) el. weld. 
| | i655 6 5 5 
84 Seattle.......... PE sipeseacninan 80... Pepe es eer | ee ae) eee Supp.ontie|............|7-in. 26... |(4)for 601b.| 44 5 4 4Contin.,Atlas ....600 
GO. cacccsnces’s 60... ae Ug .cccccce ...j|A. 8. C. E.| Atlas, | T., 24 ....| (6)Contin 44 6 4 4 = 
| | | | |(Satlas] 44 6 4 4 “ 
85 Washington... .}60.......... 104 erees pteneeere ITril.gr.gir. Splice pl... Br. ......../Susp.... aemaee ES ones os (6) %-in... 66 44% 5 6Contin., Ev.% 
MD, ceniocss 7. ; H. aise Tril.gr.gir.,Splice pl... Br. ......../Susp...... ; Bec wna (6) l-im.....4 4 5 4 4) some cast mile 
80.. cae 5 (macadam)...|A. 8. C. E.'Contin.....| Br. ......../Susp...... pee 32 ......../(12) 1-im...)5 5 5 5 5 weld. 
| | | | ;o 9 ‘ dD 5 
NOTES.—Rail Joir (15), Utica & Mohawk Valley; (4) %-in. bolts on T-rails; (6) 1%-in. on 100-Ib. T.; (8 and 12) 1-in. on girder rai spaced 6, 6, 5, 6, 6 ins. in top 
row and 6, 6, 7, 6, 6 ins. in bottom row. ' 
32) Philadelphia: Nichols joint has splice bars fitted under rail, spelter poured between rail head and bars, and between top and bottom of rail base and splice bars. Two 
rows of rivets 2% ins. apart Rivets spaced 5 ins. for 12 or 4 ins. for 16. Cast-weld for repairs on old girder rails. 
(24) Cleveland Clark joint has shoe welded to rail base and splice bars. 
(25), (28) and (34), the rails are anchored to the concrete base. 
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less than on steam railways. This may be ac- frogs is general. Turnout frogs are usually No type of switch and frog construction, to meet 
counted for in part by the absence of the enor 7 to No. 10; anything above No. 10 is exceptional, th conditions Inposed b the paving. Each 
mous concentrated loads upon locomotive driving While on steam railway lines frogs of Nos. 10 to switch has usually a pivoted tongue or switch 
Wheels, and in part by a policy of introdycing 12 are usual (with higher numbers where speeds rail on one side, and a fixed point or “mate” on 
these tie-plates only when the ties begin to show are high) \ 15-ft. guard rail at frogs is gen the opposite side A deep opening cannot be per 
signs of wear, thus economizing in first cost of eral The flangeway width at frogs and guard mitted and the tongue is a shallow bar, from 5 
track construction. rails ranges from 14 ins. to 1% ins., or even 2 to 12 ft. in length, pivoted at the heel and slid- 
Steel ties are mentioned by only three inter- ins. ing in a trough or grooved rail At junctions and 
urban lines. One of these uses them on a viaduct The split switch is used universally, and the intersections much special work Is required 
and it appears likely that the others use them at length of switch rail is usually 15 ft., but the Frogs, switches and special work are built fre- 
points where the tracks are laid in paved streets. throw of the switch point varies from 38 to 5 ins. quently of hard-steel throughout or with hard- 
Several street railways use steel ties to some The automatic switchstand (allowing cars to trail stecl inserts (renewable or otherwise) for the 
extent. Concrete ties are mentioned by three through a closed switch) is used more extensively parts taking the greatest wear. The switch 
street railways; their use is experimental and in on elect than On steam railways. Of 18 inter- tongue is operated usually by hand, either by the 
= one case they have proved unsatisfactory. urban railways: 10 use automatic switchstands, motorman or switchman In a number of cases, 
¥ Switches and Frogs. four use rigid switchstands, and four use both however, facing switches are operated elec 
In switch and frog construction, electric inter- types. trically 

urban railway practice differs but little from that Distant signals at turnouts are used only oc- Signal systems are used by a number of street 
of steam railways. Spring-rail frogs are com- casionally, and the use of block signals has not railways to govern the movements of cars at 
monly used in turnouts for matin track, and made much progress on interurban rai Ways, even junctl s and intersections, and also at passing 
bolted frogs are used more than any other type, Where the trains are fast and frequent. sidings to provide a block system on single track 
while the use of hard-steel wearing parts for With street railway track there is a_ special This last consists usually of lamps (with a disk 


TABLE IV. TIES AND TIE-PLATES ON ELECTRIC RAILWAYS 


— WOODEN TIES ——_— STEEL TIE-PLATES 
Railway Thick 




















Spacing at No, per rreated 
Kind of Wood Cost Life Length Width ness Joints Ka | Ties Kind Where Used 
Ay INTERURBAN ets years ft ins, ins ins 
RAILWAYS 
| 
1 Aur,, El. & Chi./Cedar (tangs.), W. oak ... Ced., 15, 8 (9 for s. “. % clear 1S... None None (may be as 
(curves) O&., 10, 12 3d rail ties decay 
2 Bos. & Wor. Chestnut; some oak 49 to 50 Ch.,7: 0.,5../7 6 min. 6 min. 22 ¢. toc 32 for 60 ft. None None 
3% Chi. & Mil W. oak. 60 to 70 £5.. S s } te.t 17 for 33 ft. None None 
4 Connecticut...... Chestnut; W. oak 12. 3 8 j 24. Lor 24 ins.c. toc. None None 
local) 
5 Ft. W. & Wab. V. W. cak (Mo. & III.) 73.. 9 8 8 6 22¢. toc. 14 for 30 ft. None Sellers anchor, Worn ties and crossings 
shoulder top 
6 G.R,,G.H. & Mus. W. cedar (Mich.) 50.. $2... 3 8 6 2c. toe 16 for 50 ft. None. Wolhaupter flat top Curves only 
7 I. Trac. Sys W. oak untreated 66.. 8 s 6 b5 e, toe, 18 for 3uv ft. Gum, red oak and Wolthauper flat top some joints; all curves 
Red oak treated 72 catalpa (Creos over ! 
Cumb. hiv. reserve and Zinc) 
8S Ind. Un. Trac. W. & burr oak cherry 7 to 9. 8 8 6 lSc. toc. 24ins. «. toc. None None 
walnut, some chest- 
nut (se. Ind., Ky. 
9 Ind. & Cin. Chestnut, W. oak, burr ard 3 8 s 6 _. 6 clear 28 for 6O ft 
oak (So. Ind., Ky.) 
10 Inl. Emp. Fir, tamarack (local)... 40.. 5. 3 s 7 ISc.toe 18 for 33 ft. None Dil. Porter, flat top Curves 5° and over 
11 Int. Urban. W. oak (southern 5744 at Des. 2. 8 s 6 24e.toe 17 (380 & 33.None None 
Moines ft) 
12 Nor. Ohio W. oak, mixed oaks... 50 to 65 5S ts 6 8 8 ..18 20c¢. toe. 15 for 30 ft. None None 
2 ft. c. toc 
x 13 Pac. El.. Redwood (Calif. GG... ‘ Sin open, 6 8 8 6 1534 c. to c 20 for 33 ft. in open track Wolhaupter flat top Onallopen track 
i in buried 41 for G2 ft. in buried track 
track 
14 Roch., S. & East. L. 1. so. pine; cedar'65............/$ to 12 8 8 6 24c. toc. 26 for 60 ft. None 7 Qk. Soft ties only 
1§ Ut. & MV L.l. pine; some oak, P., 63 Dy/8...... 3 xs 6 16 for 24 in. 2Z4c.toe Pine on bridges* None 
chestnut and cedar, canal, 75 bars Carbol. aven 
by rail 14 for 36 in. 
Ced., Ist.cl., bars 
63; 2nd,cl. 
43 
16 Wash., Balt. &An. Chest., W. oak (Md., Ch., 45; O. = 8 6 24c. toc. 16 for 33 ft. None None (may be later 
Va.) 5d 
17 West Penn. Oak, chestnut.. .. -|46%4.. ‘a Ee 6 24c. toc 16 30 & 33 None None 
ft. 
$ 18 Win. Int.. Chestnut, Oak (south) 60 to 75 ~ 8 6 20¢. toe 16, 17 (33 ft.) None None 
‘ye 
t (B) STREET 
3 RAILWAYS: } | | 
a | | | 
; 19 Albany....... Yellow pine. 7 eek 5 es aii tx cet te 3 6 24. toc. None Brace tie-pl Alt. ties 
4 20 Atlanta. Sap pine, oak ..-./P., 84; O.,54)08., Gunt., (7 . 8 6 isc. toc, 24. toc, All creosoted None 
¥ | 15 treated | 
< 21 Baltimore........|\Ga. pine, chestnut, |......... : 12.. Sts. 8..'8 Oe 24c.toc......15 for 30 ft. 400 (Spirittine.).. Wolthaupter. Ev. 8d tie 
x oak Bges, 8) 7 | 
22 Chattanooga Oak.. ; 10.. ee 6 to 10 ~ 8 6 *, toe... 30 for 60 ft. None. None 
z 23 Cincinnati.. W. oak Das 65.. Dec. cn cvee 8. 8. 6 rContin. 24 ¢, toc. None 
$ 24 Cleveland .. re <aaves 20.. 8 8 6 &. toc.....124 ims.. None None 
: 48 ins. for 
} | steel ties 
t 25 Columbus Ws Wc akcdza one's 65.. R to 16 7 s 6 24¢. toc. 27 ¢. toe None (should be) Lorain (few Soft ties only 
26 Denver.. ‘x L.1l. Tex. pine.. a Bly 8 6 24c. toe 32 for 60 ft. Carbolineum, None 
open tank 
27 Detroit.. 4 | ee S6ecuevie -[bieteeccscosl ee Sie ONNGE Ber ace 36c¢. toc. 20 for 60 ft. None ; None 
still sound, — 
28 Houston....... Cypress... é3 ae $ in. gravelj8....../8... 6. 24c. toc.. 24 c. to c., i ere ere Sellers flat bottom In all tle renewals 
12 in. earth 5 ft’ under 
T-girder 
29 Milwaukee.. Cedar.. 35, 45.. 15.. 6% 8. iG 18c. toc. 30 for 60 ft. None None 
380) Minneapolis.. Oak, pine.. (see note) See Note) 8 6 12c. toc. 31 for 60 ft. 50,000 creos. pine None 
31 Mobile.. Pine (all creosoted)....25 (untreat- Not known) 8 8 7 18 ins. in un- 2600 per mi. Creosot. pine None 
ed) paved 
| Under jt. in 1300 per mi. 
pavd., 
32 Philadelphia. L. l. yell. pine... 65.. 8 to 20 acc. 8 9 5 24. toc, 24c¢. toc..... Some creosoted None 
to soil) 
383 Pittaburg. W. oak... — éBes ; 15 in paved 8 8 ..16 24c.toe 24c. toc. None None 
8 in open 
track | 
e 34 Seattle.. Fir wit 32 ($11 per 6. 7 ~ 3 Varies 18 ec. toc. in 50,000 dipped in Wolhaupter All ties 
% M. B. M.) cone. carbolineum 
S 60 treated,. 24 e¢.toe. ir 
2 open tr. 
35 Washington Chestnut (surface 53. s 8 6 20¢, toe, 13 for 30 ft. None Non 
track, not conduit 
NOTES.—(1) Aur., El. & Chi. Ry The cedar ties laid 10 years ago (when road was built) still in good yd ) me of the original oak ties are being renewed rhe 
ties supporting the third-rail are { ft. long, 10 ft. apart. 
(5) Chi. & Mil. Ry.—The only steel ties are S-in I-beams on Sixth St. viaduct, Milwaukee 
(15) Utica & Mo Vall. Ry.—Pine ties treated with irbolineum avenarius cost $29.50 per M. B. M The Carneg eel ties are 7 f mg, 4% ins. high, w 
flanges 4 and 6 ins. wide 
o4) Seattl There are 51.000 treated ties and 590,000 untreated ties 
Concrete Ties.—(21), unsuccessful 23, experimental: (28), a few: (32), Chenoweth on 1,000 ft. for experiment 
Steel T (3), I-beam on viaduct (12), some 14%4-Ib (15), some (21), 300, 81.85 O38), TOO, S2: (24), 6,000, $1.69 (25) ome; (26), 2,50) 27), some old sty 
(50), 1,000; (32), some experimental All are Carnegie type except as stated otherwi 
Cost and Life of Ties.—(30) Minneapolis; untreated pine, 55 cts., 5 to S years; untreated oak, SU cts., 10 year reosoted pine, 30 cts. with 6 ind 55 wit 2 
Ibs., estimated life, 20 years. ’ ; 
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as auxiliary), operated either by a lever within as a general average), and an average of 10 streets. In exceptional cases, the wires are car- 
reach of the motorman or automatically by a de- years for chestnut. Treated poles are used only ried by steel bridges spanning the tracks; this 


vice on the trolley wire. In most cases a number to a limited extent, and these are usually treated is generally in connection with long spans of 








of following cars can pass in one direction, the either with creosote or carbolineum. There is a catenary wire supports. On street railways, the 
signal at the entrance of the block indicating somewhat more general use, however, of poles span-Wwire system is used in a great majority of 
that a car is already in the block but proceeding whose butts are treated by being dipped in or cases. In very wide streets, however, a single 
in the same direction. As long as the “clear” or painted with some preservative. line of poles (with double bracket arms) is some- 
“caution” signal is displayed at one end of the Steel poles are generally used by street railways, times placed in the middle of the street and be- 
block, a “stop” signal is displayed against op and also by interurban lines where these tracks tween the tracks. Where side poles are used, the 
posing cars at the other end of the block. run through streets. Tube poles 30 ft. long, in second trolley wire at passing sidings may be at- 
Pole Line and Overhead Equipment. three sections, with a 5-in. diameter for the top tached to span wires, to long bracket arms, or to 
The poles supporting the overhead work are section, are common; although some roads use an brackets on a second line of posts outside of the 
usually spaced about 100 ft. apart, but the spac- S-in. top section either for line poles or for siding. The trolley wire is usually 18 to 20 ft. 
ing varies from a minimum of 8O or 90 ft. to a curves. The cost varies from $20 to $40, accord- above the track, or 21 to ft. over railway 
maximum of 100 ft. The space is reduced usually ing to the style of the pole and the condition of crossings. The minimum height, as in passing 
on sharp curves. On open lines, the distance of the metal market. Lattice and other special under bridges or track elevation work, is about 
the pole from the center of track is from 7 ft. to forms of steel poles are used to some extent, es- 12% ft. 
8 ft., and a minimum clearance of 5 ft. from the pecially where high poles for transmission lines As to the electrical distribution, the direct cur- 
nearest rail is desirabl Side poles have a slope are required. The life of steel poles is given as rent system with 550 to GOO volts is used by a : 
or rake of 1 in 24 to 1 in. 30. On streets the 20 years, but may be prolonged indefinitely if majority of the lines shown in the tables, and by : 
poles are usually set at the curb line (or just the poles are given proper care against rusting a majority of all street and interurban lines now 
inside the curb so as not to obstruct the gutter), and electrolytic corrosion. Concrete poles are in operation. Single-phase and three-phase lines 
but where the streets are very wide the poles used but little, and only in an experimental way. are exceptional, but the table includes three in- 
are set sometimes in the middle. The poles range Tne overhead trolley-wire system for the dis terurban lines using alternating current of 3,300 
from 30 ft. to 65 ft. in length, the longer poles tribution of current is used in the great majority and 6,600 volts. 
being used at crossings and where transmission of cases, only a few interurban lines having Car Equipment. 
lines are carried. Lengths of 30 and 35 ft. are adopted the third-rail system. There are two Interurban railways use double-truck cars al- : 
the most general, and the pole is set usually principal methods of supporting the trolley wire: most exclusively; these are from 45 to 60 ft. in it 
about 6 ft. deep. (1) by transverse span wires attached to poles length and weigh from 23 to 50 tons. As a rule f é 
Wooden poles are usually of cedar, with chest- on both sides of the track; (2) by bracket arms each car is equipped with four motors of 56 to t 
nut and pine coming next, and creosoted pine is on poles at one side of the track. Interurban 125 HP. The schedule speeds are from 25 to 40 t 
i used in some cases. The cost ranges from $5 to lines use both systems almost equally, but with m. p. h., with maximum running speeds of 40 to i 
$10 for cedar and $383 to &$S for chestnut, depend- a preponderance in favor of the bracket arm sys- 73 m. p. h. The cars of street railway lines are 2 
ing, of course, upon the size and quality. Statis- tem, and where a road reports both systems in from 28 to 50 ft. in length, and in large towns 3 
tics as to life are very limited, and estimates use it is probable that the span wire system is the double-truck type of car is commonly used. 
range from 8 to 20 years for cedar (with 15 years adopted mainly where the line passes through The weight and motor equipment vary consider- 


TABLE V.—FROGS, SWITCHES AND SWITCHSTANDS OF ELECTRIC RAILWAYS. 























e saan a lla} a NNR INR San Ses FROG GUARD RAIL |——-——— SWITCHES — Switchstand at! 
: Point of Sidings Distant 
siti: Width of Length of Throw Switch to | Auto, | Dist. |Signals : 
: Type at Spring-Rail Special Steel Frog No. for) Length, Flangeway. Type. Switch of pt.of Frog.; or | from | at f 
(A) INTERURBAN Turnouts. or Kigid at Frogs. Turnout Rail, Point, Rigid | Rail, | Turn. = 
RAILWAYS; | Turnout. ft. ins. ft ins. | ft. ine. | | tt. | outs. a 
| ad 
1 Aur. Elg. & Chi.. Bolted Sp. rail . pkctus awash 's Aas Mae ow ai 15 Ree acevccws Split ..... 15 (reinf’d) 5 04 1s. Lbevscae shoc cee a 
2 Bos. & Wor Bolted... Both Manard..... . NOS. 4to 6 10 ee Split,some vor, 15 at eer 44 6 Auto... ! .. Yes t 
eo eS <r Riveted Be. Peak...» Some in special..;,No. 10 main 1S ; Re dmieeee ER esac ° : een EEE eratnwcieekectacae eee 
work No. 6 yard 
4 Connecticut 5 ewes Both All hard ec nter.. Nos. 6& 8 LO i cccacu [EM cos. oes. s (SR. Mara. cem.36 ..... oo[ RG «08s lewee A ee ee ee 
5 Ft. W. & W. Val. 15 ft. boited.. Sp. rail...... Bes 5650 f Ho. 2... Ee iacsuene 134 wide ..../Split ...... $e fk Sesewecs $3, ....| 84 9 i a enn ae 
| 1'4 deep .. 
6 G.R..G.H., & Mus... Bolted Sp. rail Hard center Be. 3O..; Peet | ae 2 naieos Split seit (aan ERA Ge Pee) a Pe Pee. 
7 Ml. Trac. Sys... Bolted ; sp. ratl....... Hard steel abd jiNo. 9........../15 ....... Bi caicdrarese Split ..........]10, 12,15.)5 .... Botn .. Varies |.... No 
hard center | a 
8 Ind. Un. Trac. Bolted Sp. rail : None. ewe eatee sw BD acces TER nk dc 5 OUD Son cise [ BD) 205 ce ens HB icccec cf ee a THIMRMREE. ct iis ova ls< 0s ee ; 
9 Ind. & Cin..... Bolted .. Sp. rail Mang. steel conter|Nos. 9 & 10...)12 ........)..20200ec000 0. [SPB ......... 15 ........|/Varies. 82 ft. for Both .. 5%..../........ "9 
in yard frogs No, 10 | ae 
10 Inl. Emp...... Bolt. & Clamp., Sp. rail acaae 5 No. 9 15 PEO ns Chet. EEN contents 26 ..... 5 ..| 84 9 Rigid.. . No % 
11 Int. Urb Bolted Sp. rail ..- Hard steel No.7 15 14 -osees Spit ; 15 ......../4 63 444 Auto... .. No & 
12 Nor. Ohio. ; Bolted ......... Douvle spz Yes... No. 9 (inter.). 10 BSG <én.s nog PAINS csccwasnca[ BO <s04 Big ....| 83 O  Both..: . No 3 
on interurban | 
13 Pacifie El: . Bolted,Riveted Both : ae No. 7 7 ae eee Split Sc TRA eK kG ace wena ova» MOO... sine 
14 Roch., tyr. & E Bolted Sp. rail : ; No. 8 Ll» 144 Split WO! asssccec tee ees . Auto.. Oe No 
1p Ut. & M. Val Bolted . See note) . Cast mang., and Nos. 8 &10 for 15some 10 1%4 ...... Split, Tongue..15 ..... DB anecat ee 0 Auto... 41; . oon : 
mang. center sid .&crossover ie ‘ 
16 Wash. B. & An..... Bolted ° Sp. rail ....-- Steel faced .---{ NO. 10 a6 pass./15 ....... BAG oiesccsnna nc MND a venice sf OO weetees HP ceevas] Oe O (Auto...5... Soe 3 
sid. 
17 West Penn d Bolted Sp. rail safe hs es tas iui ioe BS Fic is cnn Sans os oc RR RD ccs IEE cccac seas athe Seseee OMG vee eee nce  awcotpelscpenaes 6 
, deep o (Lorenz) | Fed 
18 Win. Int c ; Bolted Sp. rail Steel faced... .... No. 7 . ... 12t0o15 ..1% to 1%.. Split sted 15 .....5. 5, ....| 63 0 A eee ere s, 
Signals S 
B) STREET Switches ‘at ; 
RAILWAYS: Frogs and Special Work. Frog No. Switches, Type, How Operated in Streets. T- outs, & 
¥ 
1 Albany. Mang.-steel renewable centers i ine No. 9 Mang.-steel renew, center ............. |12 city... |Elec. for facing .....................1...-Y@s > 
20 Atlanta . Hard steel centers for special work ¥ NO, OCIOI:)..t OMG ios c waste ceicaccvacrucsneeecaceus ..ee. se... Hand or elec toes -*-Yes : 
21 Baltimore Mang. hard-center with -in, girder for spec. wk, No. 6....... Tongue for street (9-in rail) ....... Bae Hand and elec, (Cheatham and ....Yes 
| Split for suburban cfs Pas aaiseaset MI oe Siero American) 
22 Chattanooga . Manard and manganese for special work........ 716° ...........| Streets; tongue (cast & mang. steel) |Varies . Hand .. Yos* 
|} suburban: split Pe a.vwe 
28 Cincinnati Hard-center Lorain girder for special work. ice texbacin Streets: Lorain hard-center ........ se ceeee.../ and and electric........ siagahd ...Yes 
suburban, split 
24 Cleveland are Hard-center special work..... JsnednGaeseness [Tice All standard makes for streets..... Sisplst),:.... mE QU CLCCHNG ooo ois os Ss ans coh avncccen 
| suburban: split 
256 Columbus Spr. railfrogs when possible (not In street) No. 10 in dia- Tongue and split 16. (eptit) (Mana, S IRS TRTOW qos koi osi ce cecei picnics No 
Solid and cast-in centers for special work. | mond onopen 
track 15° and} | 
| 944° in city. 
286 Denver Manard mang, steel for special work ines Eee ag ees Tongue in streets; Spliton suburban |1614(tong.) Electric (Kitts)..................... --+e NO 
27 Detroit....... Hard-center for special work -..-.-. |NO.10........| Tongue in streets . = BR cau 00 ond nds Se0iee Coeete babes Sa vaseers ....- Yes 
| Split for outside sidings ..............]15 ....... Hand....... Bp eRe ei log ns haeee aoa 
28) Houston Hard-center for special work , . {No. 4 spate ; es eats es SRC aes eg .... Hand (motorman) Sur a eee .No 
20 Milwaukee... ; Hard-faced for spec, work (Wharton & Pa, Stl, Co.) No. 94. Tongue in sts., (80 ft. cen. rad.)..... 5 and7....| Electric current from car controller .....No 
; | Splitin suburbs tats ; B® aiaceas (Cheatham) | 
30 Minneapolis pee Hard-center ............ Saeeesa els Nos, 7&9 longue (bard-center)in streets,...... |) ......... Hand (a few Cheatham elec.) ......)... 
| | Split on suburban | | 
?1 Mobile.. - Hard-center (Lorain & Pa. Steel Co.)......... Tre Oc. Tongue in sts., Split onsuburb... Uwe aes ws.g- ol Vee Kee haeeaned bau RKe KG 0:25 «ae 
32 Philadelphia. : hLenewable-center & selid mang, stecl castings ........ ....| Streets; Co.’s std.; Suburb, mang. : ..... Hand Tegeene eee oe Wabua wingy ee ca cad Caen 
| stl.cast points | | 
33 Pittsburg. ---ee++-| T-rail work; s°>me bolted rigid frogs with hard No, 12 double! Streets; tongue ...................006- .......... Hand (by motorman) or electric .....No 
| steel centcrs: hard-steel cent. plate for spee.wk, | spr,on T-rail.| Suburb; split .. ry Casein kve ee current from trolley (Cheatham 
>& Soattle Hard-center (Co.'s make; also Buda, Pa. Steel Co. No, 5... Streets: tongue 5 8 ene en Ras 12 Spring and electric (Covatham)....)....Yes 
} and Wharton | Suburb; split ot er | 
>> Washington....... . |Generally mang.-steel hard-center for girder 100 ft, rad ....! Varies ................. sy sakadaussp Epaean asin. 4+ PR ROTOR. ch acnsy tieweedneeutaccantsacus Oe 
special work ' 
NOTES (1) Aurora, El. & Chicago: Automatic witchstand at regular mee lings and at trailing points on crossovers. 
(13) Pacific Electric: Split sw I P 





f I for open track; tongue and mate for buried track 
(lo) Utica & Mo. Valley: Double-spring and rigid manganese-steel 
ganese-steel frogs and frogs with manganese-sieel centers are used. 
cy 6G Hand-operated electric lamp s Is at turnouts. 
>) Columbu On open track use No. 10 frog, 8 frog guard-rail and 1%%-in. flangeway. Turnouts not less than 100 ft. radius at switch, or 50 ft. on curve. 
(32) Philadelpt Signals only on elevated and subway lines. 
*For signals, see also Table VII. 


frogs on S0-lb. rails; rigid manganese and rigid manganese-center on girder rail turnouts. Cast man- 
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ably. The speeds in the streets are from 8S to 12 98.7%; elevated lines, 1%, and subway and tun- the trolley wire, it is stated that this is used on 
m. p. h., varying according to ordinance require- nel lines only 0.38%. Again, 60.6% of the surface both direct-current and alternating-current sys- 
ments and to the traffic conditions; on suburban trackage was on private right-of-way and 39.4% tems, but no figures are given as to its mileage 
lines the speeds run up to 15 or 20 m. p. h. on public thoroughfares. Catenary construction was adopted in this country pri- 
Census Report on Electric Railways. Some of the track statistics with regard to M™arily for use on single-phase alternating current lines, 

as 7 z : ? ; : P but its numerous mechanical advantages have led to its 
The special report on street and electric rail- track construction may be reviewed with in- adoption by a number of roads using direct current 
ways in 1907, published recently by the Bureau terest, bearing in mind that they relate to con- These advantages consist in a wider pole spacing and 


‘ eae aro ts : 3 flatter (more nearly horizontal—Ed.) trolley wire, flex- 
of the Census (U. S. Department of Commerce and ditions now nearly four years past. Of 944 com- ibility of suspension, minimizing the effect of the blows 
Labor) covers 945 railways in operation during panies, 90 used rails of 100 lbs. per yd. and over, of current collecting devices at the suspension points, 
any on = ake 4 i ines : = a Pe 5 and finally a reduction in the breakage of trolley wire 
1907. The use of electricity by line transmis- 2i7 used rails of SO to 95 lbs., and 281 used rails under the strain of supporting the weight of its entire 
sion was reported by 902 companies having an of 70 and 75 lbs. Furthermore, 900 companies span between poles. For high tension a. c. and d. c. 


‘ = . es 7 aaa b . trolley work, the insulation possible with the ordinary 
aggregate of 34,034 miles of track and about used T-rails, 387 used girder rails and 128 used form of construction is insufficient. With catenary con- 


25,000 miles of line. At that time, electricity grooved rails. Just what is meant by girder ‘S‘ruction the messenger or supporting cable can be in- 


: : , 4 sulated for the highest voltage yet proposed for any 
had almost superseded all other kinds of motive rails does not appear, as many grooved rails are trolley line. 


power, the miles of track operated by cable, girder rails. As to the ties, oaks (of all kinds) Of 6,279 grade crossings of steam railways by 


steam, gasoline and animal power aggregating represented nearly 40%, and chestnut 23%. The electric lines, 3,680 were “protected,” but this 
only about 344 miles of track, out of a total of average cost per tie was 56 cts.; or 59 ects. for protection includes everything from separated 


34,404 miles (or only 1% of the total). As to oak ties, 50 cts. for chestnut, 47 for cedar and grades (not a grade crossing) to 
the system of operation, it appears that 895 elec- 60 for southern pine. Of 25,060 miles of 
tric companies (82,502 miles of track) used the head trolley line, 56.2% was supported by 


a mere alarm 
over- bell or flagman. There were 14,546 miles of tele- 
span phone line used exclusively for the operation of 


overhead trolley system, 23 companies (1,210 wires, 40.6% by side bracket poles, and 3.2% by electric railways. 

miles) used the third-rail system and 10 com- center poles. Steel and concrete poles were used The total number of passengers on electric 

panies (823 miles) used the underground conduit on 15% of the mileage, but the latter are still railways in 1907 was 9,533,6S80,766, and 1% of 
2 system. One line of 2244 miles used gas-electric in the experimental stage and used only to a these were free. The total car mileage was 1,- 
. motors, and one of three miles used storage bat- very limited extent. The cost of wooden poles’ 617,731,300, of which only 2% was represented by 


teries. averaged $5.77 for cedar, $4 for chestnut and _ freight, mail and work 


s). cars and electric loco- 
‘ Of the 34,404 miles of track of electric rail- cypress, $6.33 for pine and $38 for oak. motives. The car-hours aggregated 151,338,944. 
Fg ways in 1907, the surface tracks represented In regard to the catenary system of supporting The total number of cars was 83,641, of which 


TABLE VI. POLE EQUIPMENT OF ELECTRIC RALLWAYS 

















POLE SPACING — — WOOD POLES —--——__ —— — — eS ~— STEEL POLES — 
Railway. | ‘Tan un Distance Kind of Life, Length in Butt Treated or Kind 
- | gents, Curves from Rail,| Woodand | years Diameter, Lencth, Ground in Concrete 
3 (A) INTERURBAN ft. ft. ft. Cost. ins ft. ft. 
RAILWAYS; 
1. Aur., El. & Chi.....)100..../75 .... | 7ft.434 ins. | Cedar. ... ‘ id ad a eects eles BN oe Rube. 1s6ttee, Gite) sd. 6.0... cckdcdlecaddceada aaa 
(3d rail) In ec, of trk,to mond 
streets face of polo 
‘ 9: Bose & Woks..6iccci 100 80to99 4144 tod .. | Chest.,.... h. 10.12 to 16 bntt...30, 50. i“, 6k., some in concrete Tube (few)........ ........ cece. senvccecc ea 
& : Hard pine P., 6 6min. top...... 
< tos. 
; S Che eM... oc. ; 14ft.10ins. Cedar $9... .. 4240 CORP cy cazccs se OY Ore e a ean ' NO. Tube tt teeeeee tees 
2 from c, of 
L dble, tr. 
2 4. Connecticut........ 100, 50to90 6 ft. min. | Chestnut,, |......../\22 circum. at |30 up............\6to9d....... NO ener 
125 | top. | 
db. Ft. W. & W. Val....|100....'50 .... |7 ft. toface | Ida.ced,¢6 |13.... Stop, 10 butt ../33 altern........)........... cece Pee dik caaek ... Tube, lattice 
of pole. | Mo.cyp $6 7... 9 top, 15 butt...\45altern...... ie Ksbens boxes : . Steen cece e eee een eeeneeeeenelsteereeeeeeens 
Lt 6, G.T.,G.H. & Mus, Varies Varies. Varies... WE, COUR. [EF occ T WO cc ccccac IO dacccescnes D iiceddces ; ‘ , RO honk nce ces cilucsiccesdsseunalesum utesunhne 
: 7% Eh Trac. Sye..... +.) 100, 80,100 Tl, from ¢. | Cypr.g4.50 +......8 top, 14 butt. 40 to 60....... aie he bis In concrete*. fube in cities ‘ Ri ii cha: Byki ior aol . 
120, { of track | Ches. and ,16to020 | 
140 | | ced. $8. | 
S. Ind. Un. Trac. ..:...|TOO....| Varied, 19 ..x.52. | Cedar. coccee| 6 COP 50005 35 to 86......../6 to 10..........:/ Dipped ....... Tube in cities.. nideues jxcecadaawe 
O Ind. & Cin... 100 to 50to75 Te. toc.... Cedar.. : waeaauaes 10. ee ; ; cdadest dusted neaunescqeee 
120 
10, Ink. Emp.....:......|100..../50 .... |G ft. 2 ins.. | Ced. $6.50)..... Avg. 8 top and 40 .............. Rock 5 ae No. .... None 
| 14 butt. | Earths ; 
SS. “ROR Wi Waces s ctsnccs L00.... 190. i114 to face  Cedarg6.30 16 .- 7 top, 12 butt,.:35 ......... aac dewaas Treated 7 None 
1%. Ber. OWI ...06.256:1/88 ....178 7 fromcen.| Wh. cedar 14 ....7 top............/35 dace 8 Tube in towns 
Po.to 
13. Pacific El......:.. |110..../ Vary... |--- Cedar..... 15 .... 12 and 8 min... 35 to 70 : 7 Crude oil ...... Specl. tube on 
with } (round) | bridges 
deg. | $10. | 
14. Roch., Syr. & E... {80 . Varies Sfromcen. | Cedar, £6,, 15 to EE ae 6 No. In villages 
Ches. $6.50 18 
15. Ut. & M. Vall....... 80 .... Varies Oft. 5 ins. | Ced., $4.70)15 .....8 top, 12 butt.../30 ; -.-- (Sto Carbolineum (few) Tube, in concrete 
fromc.ot) for 80 ft., 
| track. | $7 for 35ft. | | ; 
16. Was., Balt. & An,,. 150....:100.... ,5ft. 744ins. | Chestnut wguaa 6 min. (top and)35 ..............6 Tube in city 
| $3.50 | | butt. same) ; 
17. West Penn........ 110.... Varies 7% frome, | Chea, $8 to|......../18 Dutt. ....... es Ee cncsaauckie dsc = ... Carbolineum. Few tube 
of track, | J (accord, | 
| | to length 
1S. Wit. Iti. sci. cess 100. .../76 .... |T3¢ to cen. | Cod., Cype. |..-.... [8 topeccccessses aa ka acwadans czas , Treated ..... . Tube 
B) STREET 
$ RAILWAYS: In Where | Kind Length (Top diam.) 
: Streets Placed. | | ins. 
19. AlDGDYFs 2.66 ceccvece Batnedhetteweus Curb line.. | Yell. pine |........ 10 top . Secetacecadeeeseens Shpendtaele haw etieiteny ace eeaks Tube and lattice 39 ; as laa 
} (octagon) | 
20. Atlanta............/100....|........ |;Curb line.. | Chest.,cyp. ean. ee . 80 daveyasads Sadie eave % eis Tube 30. Rai taco 
21. Baltimore ......... Reese <ficaccnes Curb line.. Chest., $5. LO 10 top i Giixess gran en Gwen Taek In - rn in soft Tube$19 to 34.... 30 ‘ da cacomneé 
| | | | | | gerd. ! } 
33. Ohattancoga ......)100....)........ Curb line.. Chest., $3. 10 8 top ree. | eee eer Te De dnecannus Treated .......... idee’ ats , a ee aes 
23. Cincinnati. Jenpeees weeee.. (CUFD line... | Cedar .. i ix cancun cd saa teecacewes wa er ; .. Tube (8 sec.) 30 ; .. 68 
24. Cleveland. .occccss 100... ....... Cen, of st. | Cedar aus ca. ore 30 . ed oe Gucteuds : ‘ Tube (3 sec.).. 30 . . 
25. Columbus..... ooes1115 to} 120 Side poles/| Cedar . es , ere ida Riek au ; Biiie ; oar 6s, PE acces eanes gaa -ateekeaRes 
(abt.44 p. mile, 624 ft. from | | | 
| | ce. of trk. | | 
36. DORVEE ccdscccccscs 90 to |........ | 16 ins. bO-| Cedar .... |... CWO sc cccvins Ber ceddcnansanans aiaaaes ‘ oa Tube (2 & 8 sec.) 30 . nex 6 
110 hindcurb. | 
27. Detroit ......ccecee/110 ....... Curb line.. | Nor.ced. $5 16 to 2 Tr.,7top, 14butt. 30 ............ ite Neither Tube*. 30, 35 ; 5 
Trans., 7 top .... 45 to 60.. 
SO: TRGUNOM « deciwcaxdi 10 ‘to |........ Curb line.. Creos. pine ro ee) Cee ; ; ‘ : None : enudanenns 
110 | (12 lbs.) | | 
| $7.25 | | | 
29. Milwaukee........ Av. 100)..... Curb line. Cedar .. TOC5LG) BS Wo a5 LW i cccccvns : gas In concrete. eta , life, 28 $tcholeaswasdeen Oe 
| | | | | > yrs. 
30. Minneapolis ......110... .... Cnrb line.. | Cedar 8 co seers ' Tube (5 se.) 28 we accel 
i 831. Mobile .-.| LOUstd. .. Curb line.. | Creos. pine ... 10 top as Tube ‘ 30 re 4 
32. Philadelphia...... MORE ba ciccs vs cE ew | OUP OMNES bon cecaihessdcavesnscuense =i In concrete. Tubs GIs. ......<2.-|9O .26.0% & 
i } Joo | | | | | | 
i 88. Pitteburg.......... 110... ........ Curb usu- | Ced.,chest, 10 ....| 8 top....... BO ccses ‘ Carbolineum.... Tube (3 sec.)......|30 ....., Bcorner 
kid ally. $6.50 | , 5 line 
O64. REGU so 65ccscicce 100....'........ Curb line., | Ced. (Ida.)* Ave. 10 Varies . 35 to 65. Steel in concrete Tube ‘ 25 6 
35. Washington......../125 .. Cen. of str. Chestnut.. 9 top... 29 Tube $40 30 4 
| i | 
NOTES.—(4) Connecticut Ry Slope of poles, 6 ins. in 24 ft. for bracket poles, 12 ins. in 24 ft. for span-wire poles Poles 22 ins. circumference at top, 36 ins t 3 ft 
from butt. 


(7) Illinois Traction System. Poles set in barrel and concreted. 

(23) Cincinnati. Steel poles, three tubes 6, 7, 8 ins. diameter 

27) Detroit. Cost of steel poles, $2.75 to $4 per 100 lbs.; varies with metal market. Their life is indefinite if they are given proper care. 
(30) Minneapolis. Steel poles, three tubes 5, 6, 7 ins. diameter. Cost, $17 to $20. Life 20 to 25 years. 
(34) Seattle. Poles of Idaho cedar, 8% cts. per ft. for 35 to 40 ft.; 9 ets. to 50 ft.; 10 cts. to 60 ft.; 11 cts. per ft. to 65 ft. Steel poles cost $40 without fittings. 
Concrete Poles: (5), 33 ft. long, square section, 14-in. reinforcing rods; (19), some, 25 ft. long, 6-in. top; (21), few. 

Treated Wood Poles: (7), creosoted; (13), crude oil; (16), carbolineum. 
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TOO1G were passenger cars and 6S S74 wer fitted 


th motors Of the motor cars, about T2% had 
two motors and 2747 had four motors. The fare 
passengers averaged 216,522 per mile of track, 
1.70 per car-mile and 43.06 per car-hour. 


BLOCK SIGNALS AND TRAIN DISPATCH- 
ING.—One other point upon which we may touch 
s the system of handling traffic. No statistics 


are given, but it is stated that with few ex 


Coy ymns 1 nterurban lines use the telephone 
train dispatching system. ‘Train-order signals, 





operated automatically from the dispatcher’s 
flice, “have been installed in large numbers as 
aluable adjuncts to the ordinary dispatching 
system.”’ This system, with the train-order au 
matic signals sometimes used in connection 
with it, was described in our issue of Sept. 29. 
The statement in the census report as to the use 
of block signals is as follows (slightly con 
densed), and this matter of the use of the block 
system on electric railways was discussed edi- 
rially in our issue of Sept. 29: 
A great deal of urban mileage i ingle track, and 
iutomatic block signals have not yet been adopted to any 
eat extent for long stretches, although they have 
proved valuable points of congestion or special dan 
ver A few of the later double-track roads, which ap- 
proximate closely n methods to the steam railways, 

















operate automati block signals, using track circuits. 
Bu he cost up to the present time has been so great, 
i » hardly to war t the investment. 
I 
A FIELD TRIAL OF SLUICES AND SLUICE GATES 
to be mide at the Agricultural Show to be held at 


Cradock, Cape Colony, South Africa, March 14 and 15, 


wishing to enter the competition can obtain 





copies of a .circula giving information by addressing 
Rureau of Manufacturers, Washington, D. C. 


TABLE VII.—LINE AND CAR EQUIPMENT, 


Comparative Tests of Flushing Machines and 
Hand Hose for Street Cleaning in 


With 


treet cleaning 


extensiy 
made in 
ing of 
tests we 
Very in 
Very’s 


main fea 


two of 


having 


in which 


tanks w 
hydrant 


forcibly 
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e tests 


Liye 


View 


New 


‘re set rtn in an articl 
Eng. ws, April 14, 
article gives brief 

tures of the machines 
the six were of the 
steel water tanks with 
air could be trapped 
ere filled, the 

pressure and 

expel the water from 


tanks were 


vided w 


justed 


ith 


angie with 


mounted 


dis 


by 


DN 


of 


New Y 


means 
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the 


York 


hars 
to deliver 


the 


their 
pavement. 
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Department of 


of 


numoer 


ork City. 


he adoption 


of a 


Hushing 


of 


ce. The 


on Wagon 


nozzles 


quired two horses and one m 


In August, 


by the 


1910, 


Department 


sults of which art 


posite page. 


to compare 


machine 
nected 


separate 


were chosen 


mact 


e by 


1910, p. 


tested 


same ger 


special 


so that, 


subsequently 
the tan 


Street 


system 


¢ 


machines, 


lines were 


Clean 


results of these 
Mr. E. D 

120. Mr 
descriptions of the 


: All but 


eral type 


chambers 
When the 
air was compressed to the 


served Lo 


Ks. rhese 


trucks and pro- 


uld be ad- 


which co 


streams 


ata 


Each m 


an 


additional 


of Stree 


Cleaning, the re 
recorded in the table on the op 


for 


tests 


The object of these later 


the 
‘Ss With 
the 


Same purpose 





fire 


of 


sections 


Voltage 
Current 


WO ns or ecame 


and 


of 


\ 


Cc 


f 
rT 


NPs wale sani sere 


3,800 a. c. 


6,600 a.c. . 


Railway Supports of Overhead, froiley Wire 
Work 
. (side Poles, Center Size Ht. Above 
(A) INTERURBAN Poies or Span Wire) Rails 
RALILWAY>. ft. 

1 Aur., El. & Chi..... Varies (insts. only) 15 600 
mainly 3d rail. | | 

2 Bos, & Wor,. Sideandspan........'4-0 Fig. 8 20 600, 

3 hi. & Mil Span (1 ml. side)...../3-Ogroov. 22 HOO 

4 Connecticut Span and side......../2-0, 4-0. 18 600 

& Ft.W.& W. Vall Side... . --0ef/4-0 . 20 550. 

6 G.R.,G. H. & Mus Span in cities (main- |4-0 in 20 
ly 3d rail). \eities 

7 Il. Trac. Sys. Side and span. 3-0. ..| 18 to 10. 

8 Ind. Un. Trac....... Side and span. » DAP PIF BE encase uv ns 650 

9 Ind. & Cin Side, span in streets, 4-)* a ere 

10 Ini. Emp.. Side ee 3-0 26 

11 Int. Urb Side.... 4-Ogrooy. 19 .|600... 

12 Nor. Ohio. Side and center is en 2 

13 Pac. Elec. Side, span end cen- 20 (224; at ry 550. 
ter, | cross.) 

14 Roch., Sy. & E Span, also steel bges. 4-Ogroov.) 18 600. 


for catenary. 


575 


6,800 + 


600-700, 


600 


veo 


500 


550 


. 680 


. 550 


15 Ut. & M. Vall. Span,some side..... . 20 
| | 
16 Wash. Balt. & An. Side : , ..../4-Ogrooyv.| 19% & 221,. 
17 West Penn Span and side........ . 18 (21 atry 
| } ¢ross.) 
18 Win. Int Sideand span......../8-0 20 
B) STREET 
RAILWAYS. 
18 Albany. Span.... eepaeebasienas 3 
20 Atlanta. Span... er 19 
21 Baltimore Span.. .---/2-0, 3-0 {19% to 20 
| min., 18 
22 Chattanooga.. re 2-0 18 
°3 Cincinnatt.. Span.. : ‘ 18 
24 Cleveland Span and side..... 19. 
25 Columbus Span, some side., 16 min., 22 
at ry. cross. 
6 Denver.. Span.. 5 Ee 
7 Detroit... Span incity 2) ete: 147 ...5 
Sidein subs 8-O inter. 18%¢ . 
28 Houston .. Spanand side. 2-0 AO .5 3. 
‘9 Milwaukee.. Span.. bane 1-0 city.) 18 min., 13% 
2-9 suts) under rys 
30 Minneapolis Span.. ...../2-0 Fig.8!} 18 to 20 


} min., 12% 


31 Mobile... Span ‘ 19 


32 Philadelphia Span.. Beans 2-0,4-0,. 16 
33 Pittsburg Span mainly 2-0 191% 
34 Seattle Span and side 1s 
85 Washington Center 19 


NOTES.—(1) Aurora, Elgin & Chicago: Third-rail is 








rail; top, 65-16 in ibove top of track rai Top contact 
(6) Gd. R., Gd. H, & Muskegon: Third-rail is 60-lb. T-rail, 19 ins 
(9%) Indianap. & Cir Trolley wire ispended from %%-1 mes 
In) oUt & Mo. V rd 1 used on Oneida Ry.: 70-Ib. dou 
track, and ’ wer face is 2% ins. above top of track rail The block 


of 1090-lb. 
or over-running rail 
from 


550 


500. 


600 
550 


300 


Am. 





to 600. 
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ter economy 
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hand 


and us¢ 


the 


stree 
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53 
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45 to 63 


50 
53 
45 


53 
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40 


43 
42 


40 
BO 


46 


ae me 
Nw 


we 


47 
City 4 
Sub. 43 


section, 


track rail, w 
P catenary 


ection for 


re light 
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wit 


ith 


SIGNALS, 


nh 


rk of ¢ 


were 


ny desire 
achine re 


1 


its operation. 
made 


* tests was 


1e flushin 


hose con 


g 
5 


‘d for the 


‘ts. Three 


Mannattan 


‘ight hours 


each was done alternate 
hand hose and by each 
flushing machine chosen 


‘Ivy in each 


section by 


of the two makes of 


for the test. 


cnines of each make were used. Ome 


Two ma- 
hand hose 


Was used and was operated by three men. 


The water was measured by meter 


ing in sec 


tion C only. A record was kept, however, of the 
quantity of water flowing from the } 


a given time throughout 


the tests in 


and an average rate of flow during tl 


wdrants in 
section C, 


1e filling of 


each machine and during the operation of the 
hand hose was determined from t 


These average rates of flo 


Ww were used 


tion with the records of time of flow 


his record, 
in connec- 
in sections 


A and B to compute the approximate water eccn- 


sumption in those sections. No me 


of hydrant pressure were made t 


larger than the pipe were 


mize their effect on the 4 


the results shouid be fairly 


used in ord 
yressure. In 


compar 


asurements 
sult meters 
er to mini- 
any event, 
ative, even 


though perhaps not overly accurate quanti 


tatively. 


It is noticeable that in section C a considerably 


smaller area was flushed during the 


test period. This was be¢ 


five days’ 


‘ause of the loss of time 


While connecting and disconnecting meters, which 


makes the figures for section C of no significance 


so far as showing the area that could be cleaned 
per day by each system is concerned. 


RESULTS.—The result 


men with a fire hose can 


s indicate 
do about as 


that three 
much work 


per day as one “Sanitary” flushing machine, or 


about 75% as much work as one Connelly flush- 


ing machine. Each mat 


ETC., OF ELECTRIC RAILWAYS. 


—_— — SpeedM.per Hr. 


CARS — 
Width Weight 
Ft. Ins. Ibs. 
8 8 84,000. 


8 10 


8 0 
3 + 
x 61 
9 0 
8 6 
9 21 
= 6 
8 6 
8 6 
8 t 
8 2 
8 2 
5 6 
8 2h 
ey £ 
O.10 


head 6 
able by 


ttom 


lusters in 


734 70,00 


8 ""'¥3j 100,000 


70,000. 
70,000 


84,000 


46,000 . 


52,000 .. 


20 to 80 tons 


22 t (abi. trk) 


51,500 .. 


40,000 


Motors Re- Max 
No. & HP. gular 


(4) 125 ,......|geared | to 73 
| | 
(4) 78 (80... 45 


“"@ 90/30 





(4) 196..:.....{80%<.. 160. 
(4) 75. AOOiscs 148s 


26% |00....:. 
sched, 
In 
Streets. 
(4) 40 to 60 Sto 50 8 ; 
(4) 40, dbl. trk max.35 800 ft. 
(2) 40, 4-whl. p.min 
(4) 200 ooo! 12-20 |S 


(2) 50 .......,| 10-80 | 6.12 


£5,000 2 i550. LER SO. oie 8-20 8,15., 
City 40,000.. 
Sub 60,000. . . 


35,000 


35,350 . 


34, 42,650. 


44,000... 


43,000 


32 t. loaded 
8 to 10 tons.. 


17 tons 


32,000 .... 


69,000 
23,000 . 
47,000. 
54,500 


35.0900 
18,000. 


ins. above 


hangers 10 


contact or 


the 


under-running 


aN aka 3 dscns 9-25 9,175 
(2) 85 to 650 8in bus. dist. 
12 outs ide by 
| ordina nce 
UE ace aaien 12-20| 9-15 
BB... ccs (le. UG! 70-15 
by ord, 


40.. max.27 9 


24 t. empty to (4)40 to75... 24-48) Aver. 


on sub. 8! 
£2) 420....<. 12% /9.. 
COPE, «2.03 Bub. 
(4) OO, . 0s e000}. ; 8-25 
| | | 
45100 ... . Int. 208 
CPF BO: «0000's wo 27 
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(4) 40.........[26....../ 72 by 
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CFF OO os cccss Max.in Max.15 
(4) 40.. sub. 20 
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apari. 
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and two horses to operate it. As regards water forcement, as shown on Fig. 2. This was done tunnel. Up to the present no leakage has been 
consumption, the fire hose system of street clean to prevent the cracking of the lower layer, due observed. Through the main joints in the wall, 
ing is made to appear very wasteful, using from to the expansion or contraction under a changing the leakage in cold weather amounts to about 
three to five times as much water for the same temperature; the method adopted was a result ~0,000 gals. daily, but in warm weather it is 
area aS was used by the machines of extensive laboratory investigation. searcely appreciable Recent gagings show ss 
COMPARATIVE TESTS OF HAND HOSE AND STREET The reservoir wall is of the gravity section than a gallon per minute in the 3,600 lin. ft 

FLUSHING MACHINES. shown, resting on a sloping footing course vary- wall 
on ine W ing from 17 to 24 ins. in depth Both footing and The gate house is built in the bank at le Wes 
A — ater 


Water 





Square yds. consumed 

flushed consumed per 1,000 

See per per machine, sq. yds., 
tion machine. gals. gals. 
Connelly machines... 20L,S00 69,661 343 
A Sanitary machines.. 15),SS4 S),664 D04 


Ware -BOOG. cicccccs 161,198 241,822 1,500 


Connelly machines 194,564 63,649 327 
B + Sanitary machine 145,971 85,856 O88 

Fire hose. 137,927 247,618 1,795 

Connelly machines.. TO5AT 571 
Cc Sanitary machines.. T9509 


642 


Fire hose.. 1,609 





NOTE: Section A is from Waverly Pl. to 14th St., 
between Broadway and Seventh Ave. 

Section B is from 14th St. to 24th St., 
way and Seventh Ave 

Section C is from 24th St 
Ave. and Sixth Ave. 


between Broad 


to 34th St., between Fourth 








The Cobb’s Hill Reservoir of the Rochester, 
N. Y., Water-Works.* 


The water-supply of the city of 
brought from Hemlock Lake, 
lines, one largely of wrought 
steel, some twenty miles to the 
reservoirs Within the city 


Rochester is 
through two pipe 
iron, the other of 
main distributing 
limits. There is an 
imple supply of water at the main source so that 
these adjacent reservoirs are not needed as stor- 


Fig. 1. 


age against drought, but are mainly for distribut- 
ing basins and as emergency storage in case of 
accident or other interruption of 


lengthy conduits. The 


service in the 
largest and the latest oft 
Cobb's” Hill 
1905 and put in 


these reservoirs is the Reservoir, 
started in 
1909, 

The about 1,500 ft. long by 600 
ft. wide, in the general shape of an ellipse, 
maximum 


is about 


service in January, 


reservoir is 
witha 
depth of 25 ft., so that its capacity 
144,000,000) gals. It is concrete lined 
throughout; on the bottom by a 9-in. floor and 
at the sides by a 25-ft. solid retaining wall, be 
hind which the embankment rises some 3 ft. addi- 
tional. In general, this wall is founded on origi- 
nal or excavated solid bottom, but in two places, 
on account of gravel pits used in the work, exca- 
vations were filled with selected material rolled 
in 4-in. layers, forming a most compact founda- 
tion for the wall. All excavation was done by 
steam shovels and tramways, with great success 
and economy. 

Fig. 2 shows the details of the concrete wall 
and floor. The floor, it will be noted, consists 
of a bottom 3-ins. of concrete, a waterproofing 
layer about %-ins. thick and a top concrete coat- 
ing 6 ins. thick. 
laid continuously in 14 ft. strips across the reser 
voir. Upon this applied the waterproof- 
ing, consisting of six moppings of hot coal tar 
pitch and five layers of single-ply coal tar felt. 
On top of this was placed the 6-in. concrete coat- 
ing, which was laid in 12-ft. squares with pitch 
joints between. 


The bottom 3-in. course was 


was 


At the joints in this upper layer, 
the lower layer of concrete was thickened to 6 ins. 


and strengthened with criss-cross. steel rein- 


*Prepared from a paper read before the Annual Con- 
vention of the New England Water Works Association, 
Rochester, N. Y., Sept. 21-23, 1910, by Mr. John F. 
Skinner, Principal Assistant Engineer, Department of 
Engineering, Rochester, N. Y. The paper, with tllustra 
tion, will be printed in full in the Journal of the New 
England Water Works Association 


PANORAMIC VIEW OF THE COBB’S HILL RESERVOIR, ROCHESTER, N. Y., 


main wall were built in separate blocks, the 
former in 10-ft. and the latter in 20-ft. lengths, 
offsetting the joints 6 ins. In laying the foot- 
ing course, the waterproofing layer on the floor 
Was carried under the toe of the wall for wv ft. 
and at the joints, on 10 ft. centers, it was car- 
ried in 5% ft. to meet the key-way between the 
Wall blocks Except for this 
pitch layer there was no attempt to separate the 
adjacent 


The wall blocks were 


described below. 
footing blocks. 

built in 2O0-ft. alternate 
intervals 


sections, 


filling in the 
blocks had set. 


after the first 
Each block contains about 106 
cu. yds. of concrete, and each one was built as 
nearly as possible in a continuous operation. 
Near the inside slope face of the wall and parallel 
to it, a key-way, 8 ins. square set 
made between each 
half in each block. 


clay and 


diamond-wise, 
adjoining two 
This opening was filled with 
rammed tight by a 
driver provided especially for that 
two of 


was blocks, 


sand, light pile- 
purpose. In 
these joints the ramming was too hard, 
and caused a crack in the slow setting concrete, 
after the filling of the 
reservoir, the water had to be lowered to allow 
repairs to be 


It will be 


so that some six months 


made. 


noted that there is an opening in the 


wall section, continuing for the 


terence of the reservoir. 


whole circum- 


This passageway saved 


about a cubie yard of concrete per lineal foot, but 


was built primarily to provide an inspection way 


to detect possible leakage under or 
wall. A 1-in 


footing course 


through the 
tell-tale pipe was built into the 
every 20 ft., as shown in Fig. 2, 
opening into the tunnel passage at one end and 
into the sand and gravel beneath the toe of the 
foundation block at the other, so that any break 
in the lining near the foot of the 
shown by a jet of 


wall will be 
water through the pipe in the 


Ba 
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Part 


Plan 


FIG. 2. 


end of the reservoir, projecting slightly into th 


watered area There are six openings in the 


front wall, one high and one low 2 $f ft. gat 
into each screen well, a 2 x 4 ft. waste gate at 
the lowest point and an arched opening to 
overflow chamber, ordinarily submerged. TI 


overflow chamber is provided with a spillway 13 


ft. long over which high water may was lit 

lv into a storm water sewer The gate chambers 
ure immediately back of the screen wells and 
below tae surface level of the water The gates 
are operated hydraulically and can be operated 


manually by engaging a loose nut in the thread 
of the rising stem through bevel gears. Thert 


is a 56-in. inlet pipe through the gate house and 


resting on saddle blocks on the reservoir bottom 


It passes through the fountain chamber in th 


center of the reservoir, the chamber containing 
. 24-inch riser for the fountain and just beyond 
the riser, a 56 in 
pipe then 


located in the center of the 


hydraulically-operated gate. The 
contint 





s to a submerged dischat 


circular east end of 





the reservoir By closing the “fountain gate, 
the fountain is put into operation; by op 
the gate, the water passes th fountain and 


enters the reservoir through the 


charge. 





BEFORE THE WATER WAS LE? IN. 


As the reservoir bottom and 
securely built, it was thought 
the wall where the 36 in 


banks 


best to protect 


were sO 


cast-iron inlet pipe and 
the two 56 in. cast-iron outlet pipes pass from the 
gate house beneath the high bank at the west end 
of the reservoir by constructing a concrete pipe 
long beneath the bank, leaving 


openings in the heavy roof of 


gallery 126 ft. 
sufficient size to 
admit a 12-ft. pipe in case of repairs 


It was intended to 


make the concret of 
screened sand and gravel, in a 1:5:6 mix for the 


footing and 1:2%:5 for the wall proper Later 
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the run-of-bank from the site was used, and 
proved uniformly acceptable. Volumetric meas- 
urements of voids in the material were made 
during construction and it was found that one 
bag of cement to 6 cu. ft. of sand and gravel 
produced concrete a trifle more dense than an ar- 
tificial mixture of 1 of cement, 2% of sand and 
D> of clean gravel. 

The grounds surrounding the reservoir form a 
public park, so a steel picket fence has been built 
at the top of the slope and concrete paving laid 
down this inside slope Outside the fence a 
walk, with shade trees, has been constructed and 
lights are to be placed so as to make the site as 
attractive as possible. 

The reservoir was built under the direction of 
Mr. EF. A. Fisher, City Engineer and Mr. John F. 
Skinner, Principal Assistant, with Mr. Frederick 
P. Stearns as consulting engineer on the design. 
The contractor was Dermaton & Co., of Roches- 
ter, and the final cost amounted to $504,778. 
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Tests of an Electric Hoisting Plant, Ilgner 
Fly-Wheel Type.* 


An electric flywheel motor-generator outfit of 
the Ilgner type, with Ward Leonard control, was 
established recently by the Winona Copper Co., of 
Winona, Mich., for hoist motors in an attempt to 
centralize power plants with accompanying econ 
mies. This particular arrangement differs from 


he simple Ilgner type only in the connection of 
two generators to a single induction motor by 
flexible couplings, as shown in Fig. 1. These 
generators serve motors which operate the hoist- 
ing drums at two separate shafts: one what is 


used for loads and the north skip is permanently 
loaded with 2,100 lbs. of rock for ease in starting. 
At the time of the tests noted, the north skip had 
also become filled with ice, so that its total coun- 
terbalancing weight was 3,300 Ibs. This caused 
more power to be used for the lowering of the 
south, or working, skip than for hoisting it. This 
skip, loaded, weighed 5,400 lbs., 2,100 lbs. of 
which was considered the net load. The No. 1 
King Philip shaft has two compartments, but 
only one skip is running, leaving the hoist un- 
balanced. 

As all the reliable information at this mine 
concerning the operation of steam hoists was at 
a hoisting rate of 12,000 to 15,000 tons per month, 
an attempt was made to operate the motor 
driven hoists for an hour at rates corresponding. 

As indicated in Fig. 1, 
the following instruments 
were attached for meas- 
uring the electrical quan- 
tities: (1) alternating- 
current indicating amme- 
ter; (2) recording watt- 
meter; (3) direct-current 
ammeter and voltmeter 






for about nine minutes. The upper curve shows 
the alternat'ng-current input plotted from five- 
second readings of the indicating wattmeter. The 
average for the nine minutes of the chart is very 
Slightly below the average for the hour. The 
second curve shows the speed changes of the 
motor-generator set by which the energy stored 
in the flywheel is utilized, the extreme variation 
being from +440 to 480 r.p.m. during this nine 
minutes. The three curves under the speed-time 
curve of the motor-generator set show the volt, 
ampere and kilowatt output of that generator 
driving the No. 1 King Philip shaft hoist, and the 
three below this set, in turn, show similar figures 
for the generator driving the Winona No. 4 shaft 
hoist for this period. 

The main reason for using such a flywheel set 
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FIG. 1. CONNECTIONS OF FLY-WHEEL ELECTRICAL HOISTING PLANT 


OF THE WINONA COPPER CO., WINONA, MICH. 


known as the ‘No. 4 Winona,” and the other the 
“No. 1 King Philip.”” The hoist for the No. 4 
shaft is about 1,700 ft. from the power plant, 
and in this building the Ilgner set is placed; the 
No. 1 King Philip hoist is 1,500 ft. from the 
motor-generator set. The outfit shown in Fig. 1 
consists of a 12-pole, 450-HP., 600 r.p.m., 2,080- 
volt, three-phase, 60-cycle, variable-speed, induc- 
tion motor, connected on each side to a 20-ton 
flywheel, 10 ft. in diameter, and to a 6-pole, 
170-KW., 575-volt interpole direct-current gener- 
ator. On each side of the shaft is also a separate 
exciter. The hoist motors are each 6-pole, 
YOO-HP., 430-r.p.m., 550-volt, shunt-wound. The 
fields of these hoist motors and direct-current 
generators are excited by current from the ex- 
citers on the motor-generator set, which is kept 
at 125 volts by regulators. The current in the 
hoist motors is varied and reversed through rail- 
way-type controllers. The alternating current 
for operating the motor-generator passes through 
a regulator which automatically varies the re- 
sistance in the rotor circuit in proportion to the 
demand of the motor for current, so that the 
energy stored in the flywheel may be utilized as 
the speed drops slightly. 

In February, 1910, tests of this set were made 
to determine the performance and to procure 
comparison with steam hoists under similar con- 
In both shafts, old steam-driven hoists 
were reconstructed for motor drives. The No. 4 
Winona shaft has a double-compartment and its 
skips work balanced. Because very little hoist- 


ditions 


ing is done in this shaft, only the south skip is 

*From information presented in a paper before the 
American Institute of Mining Engineers, published in the 
‘“‘Rulletin’ of the Institute, Sept., 1910 (No. 45), p. 705; 
copyright 1910 by the American Institute of Mining En- 
gineers and used by permission. 
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direct-current indicating ammeter; (8S) one indi- 
cating wattmeter, with necessary current-trans- 
formers; (9) one 600-r.p.m, tachometer. During 
this hour of test, the curve-drawing instruments 
were in operation and gave records presumably 
accurate. teadings of the alternating-current 
instruments were taken about every five seconds; 
stopping and starting time of each of the hoist 
movements was taken and the nature of the load 
was recorded; speed of the motor-generator set 
was taken at regular intervals. In the No. 4 
Winona shaft 16 skip loads, holding a total of 
40 tons load (average 2.5 tons), traveled an aver 
age distance of 1,052 ft. In the No. 1 King Philip 
shaft 22 skip loads, having a total of 47.2 tons 
(average 2.15 tons), traveled an average distance 
of 774 ft. These rates correspond to about 19,000 
tons per month, rather more than the rate of 
steam hoists with which the test was compared. 
Adding the total ft.-tons hoisted in both shafts 
during the test period gives an equivalent of. 131 
tons hoisted from a depth of 600 ft. on a 70° 
incline. The total number of kilowatt hours taken 
by the motor-generator set during this hour was 
211. The power necessary, then, to hoist one net 
ton of rock from a depth of 600 ft. on the incline 
was 1.61 KW.-hrs. It had been ascertained that 
the power plant here, under present light-load 
conditions, requires about 4 lbs. coal per KW.- 
hr., at the switchboard of the motor-gener- 
ator set; the amount of coal required to hoist a 
ton this distance is therefore 6.44 lbs., giving a 
coal-to-rock ratio of 1 to 310. The coal-to-rock 
ratio for similar steam hoists has been found to 
be from 1 to 124 to 1 to 185. Fig. 2 shows the 
operation of the motor-generator set and both 
hoist motors for a typical section of the test run 


How well this was done may be seen by com- 
paring the input curve of Fig. 2 with the two 
curves of direct current output. This method 
also utilizes the energy of a descending unbal- 
anced skip; the shunt-wound motor, being con- 
Stantly excited, acts as a generator and restores 
energy to the flywheel set. For the King Philip 
No. 1 unbalanced, ho'st, the amount thus restored 
varies from 20 to 350 of the energy of hoisting 
the loaded skip. The restored energy for both 
hoists is shown on the shaded areas below the 
zero line of the power curves in Fig. 2. For in- 
stance, in the Winona No. 4 shaft, where men 
were being hoisted in the south skip, energy is 
required at starting, but the demand gradually 
decreases and at about the eighth level the 
weight of the descending north skip counter- 
balances the ascending skip. During the re- 
mainder of the hoisting period energy was stored 
in the fly-wheel. 

The great disadvantage of this system is the 
constant loss in the motor-generator set itself. 
Observations were made, and this loss was placed 
at approximately 55 KW. It is believed that this 
loss could be materially lowered by encasing the 
fly-wheels. When the work done by the hoist is 
large enough to make this constant loss a small 
proportion of the whole input then the saving of 
fuel and labor due to the centralization of the 
power plant will become more marked. 

In this particular plant this system has enabled 
the operators to dispense with two boiler plants 
and their firemen. The motor-driven hoists handle 
the skips more satisfactorily than the old steam- 
driven type and start from rest very smoothly. 
A large amount of repair work has been found 
to have been eliminated. 
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American Telephone Practice: A Comparison 
of Manual and Automatic Systems.” 
By J. J. CARTY,+ M. Am. Inst. E. E. 


The subject under discussion is sometimes stated as 
‘The Manual Switchboard System versus the Automatic 
Switchboard System.’’ It will be instructive to see what 
is meant by these two terms. In response to your re- 
quest. I shall speak upon the question under debate. I 
will tell of conditions in America, with which I am 
personally familiar, and regarding which I have ac- 
umulated data covering a period of years. I do not 
presume to speak concerning conditions in Europe, 60 
that I shall be obliged if you will regard what I have to 
say in this light. 

The term ‘‘manual switchboard’’ denotes a system 
whereby the operation of connecting two subscribers to- 
gether is performed by hand, and without the employ- 
ment of automatic machinery. The term ‘automatic 
witchboard,”’ on the contrary, denotes a system where- 
by the two subscribers are connected together by auto- 
matic machinery and without the employment of manual 
labor. Consider for a few moments these two systems. 

In making a brief analysis of the operation of the so- 
called ‘‘manual switchboard’’ we _ shall find that it 
abounds in automatic features and that in its operation 





automatic labor-saving machinery has been employed to 
an extent which is truly surprising to any one who 
makes the analysis for the first time. The term manual 
does not correctly describe the system to which it is ap- 
plied. The so-called manual switchboard system is 
partly manual and partly automat and the number of 
automatic operations in making a connection forms a 
large proportion of the total 

It would consume too much of your time to describe 





in detail each of these operations which is performed 
automatically and each which is performed manually. 
4 brief outline will enable you to make the complete 
inalysis at. your convenience. 

THE MANUAL SYSTEM.—The subscriber desiring to 
make a call first takes the telephone from its hook and 
es it to his ear. This is a manual act, but one 








which is necessary in every system. Removing the tele 
s the hook which flies into 
the result of which is to 
et in motion a train of automatic 


phone automatically 








ontact with several sprir 
apparatus closing the 
ubseriber’s circuit at the substation, thereby automat- 
ically actuating a relay at the central office. This rs 
lay having been automatically set in operation lights a 
lamp before the operator, .who thereupon performs a 
manual act, inserting the plug into the answering spring 
jack. This again automatically makes connections which 
accomplish a number of different operations, such as dis- 
onnecting the line relay, and so forth. The operator 
works her listening key and connects to the called-for 
subscriber. This causes a train of automatic operations 
to take place, and then the subscriber’s bell is rung. 
He takes the telephone from the hook, and this auto- 
matically notifies the operator that he is at the telephone. 

The reverse of all this takes place when the dis- 
connection is made. The subscribers hanging the tele- 
phones on their respective hooks, thus set in motion a 
omplex train of automatic operations, whereby the 
operator, without listening in upon the line or asking 
the subscribers if they are done talking, may determine 
at a glance that the conversation is finished, and by 
the simple operation of withdrawing the plugs and al 
lowing them to fall automatically into their positions, 
mechanism is released which automatically restores the 
lines to their original condition 

In the handling of trunk calls, i. e., calls between the 
““A’’ operator and ‘‘B’’ operator in the different offices, 
another extended series of automatic operations is inter- 
mingled with those which are performed manually. In 
fact, a complete analysis of all the operations involved 
will show that a very large proportion of them are per- 
formed automatically Thus, it will be seen that not- 
withstanding what may be said by the partisans of the 
so-called manual system, they have, by their deeds, ac- 
knowledged that there are many advantages in automatic 
machinery; in fact, if we trace the evolution of the 
manual switchboard as exemplified in the modern com- 
mon-battery system, we shall find that its progress 
towards the present high state of efficiency is marked by 
the adoption of machinery to perform operations which, 
in the earlier systems, were done by hand. 

In the old type of manual systems, it was necessary for 
the subscriber, in order to signal the office, to turn a 
crank, thus operating the magneto generator and throw- 
ing a drop at the central office. At first it was neces- 
sary for the operator to restore this drop by hand. 
Then a plan of automatically restoring the drop upon 
the insertion of the plug by the operator was adopted. 
Finally, the drop itself was removed and relays, auto- 
matically controlled by the subscriber and bringing into 


*Abstract of a discussion before the International Con- 
ference of Telephone and Telegraph Administrations, at 
The Sorbonne, Paris, Sept. 4-11. (Reported in ‘‘Elec- 
trical Review and Western Electrician,’’ Oct. 15.) 

+Chief Engineer, American Telephone and Telegraph 
Co., 15 Dey St., New York City. 





play at the proper time electric lights. were substituted 
A study of the growth from the earliest systems to 
that at present in use shows in a very interesting way 
that the high efficiency now obtained from the common 
battery s 





em is largely due to the adoption of automatic 
operations. 

THE AUTOMATIC SYSTEM.—We find that properly 
speaking, it is not an automatic system, but only partly 
so, and that without the aid of human intelligence at 
the central office and without the employment of oper 
ators, it has not been possible to operate it on any sub- 


stantial practical scale. While this is true even in a 
telephonic network with a single central office, the full 
force of the statement is not appreciated until we con- 


template the so-called automatic system as being applied 
to a comprehensive telephone system, such as soouer or 
later must grow up in every country and in every city 

Let us consider the operations of the automatic system 
in the elementary case of a single central office The 
subscriber desiring to send a call must take his telephone 
from the hook and perform a number of manual opera 
tions, depending upon the character of the call he wishes 
to send. Then he must press a button, which if all goes 
well, rings the subscriber desired. 


} 


It has been found in practice, however, that this au- 
tomatic machinery at the central office can be made to 
give service only by the aid of mechanicians constantly 
in attendance there. The duty of these mechanicians 
s not simply to make repairs and remove faults in the 
ordinary sense of the term, for they do more than this. 
They actually assist the machinery to work. By the 
most careful training, some of them become exceedingly 
expert, so that with a supersensitive ear, they are able to 
Jetect when the machinery is going wrong. They are 
equipped with portable telephones and transmitters, and 
when they have reason to suspect that the call is not 
going right, they listen in upon the subscriber's line 
and if the machinery has gone wrong, they ascertain 
from him the number desired and operate the machinery 
by hand, so as to produce the desired connection. In 
addition, operators must be employed for toll and long- 
distance work, for answering subscribers who call for 
numbers which have been changed, and for performing 
those large classes of service requiring human intel 
sence 

But it is not in the system in its undeveloped state em- 
ploying only one central office that the manual features 
of the automatic system are to be.most clearly discerned 
We must give rigorous attention to a vast amount of 
lata and requirements 
which the design of is based, and we must 
take carefully into account all of those 


ig to the traffic upon 





important 
commercial circumstances which have such a profound, 
though often unsuspected effect in broadly shaping the 
results 

FUTURE DEVELOPMENT.~—It is only after we have 
done all of these things that we are prepared to begin 
to design the plant of the telephone company or admin- 
istration. Our view is not comprehensive if it is con- 
fined to the central-office switchboard alone We must 
always have in mind, that while this is a vital part of 
the system, it is by no means all, and that considering 
the telephone investment as a whole, the money in- 
vested in central-office switchboards is a relatively small 
part of the total. This word plant, which in the English 
language is applied to the structure constituting the 
physic 





al property of the telephone company, is happily 
suggestive in connection with the point I wish to illus 
trate We are not building something which, as it 
leaves our hands to-day, is in its final form. Each day, 


each month, each year, our plant is growing and we 


5 








must so shape it, and so add to it, that as this growth 
proceeds it will have the highest efficiency which may 
be expected of it at each period of time. And above all, 
we must take care that the principles upon which this 
growth is planned will be such that when the system 
is fully developed, it will be working at its highest 
efficiency. 

In our American practice we have for years en- 
deavored, and I may say with substantial success, to 
take this view of the situation. In my office there is a 
large sub-department devoted to the study of the ques- 
tion from the standpoint of subways and cables; another 
for buildings; another for all telephone apparatus, in- 
cluding central-office switchboards; another and very 
large department working upon the traffic parts of the 
problem; one devoted to development studies relating to 
growth of population and stations and kindred subjects; 
and still another whose sole duty it is to make funda- 
mental plans based upon all of these data put together 
and coordinated. These fundamenta! plans being based 
upon all of the factors in the case provide in outline 
for the location and number of the underground ducts 
and cables, the location and size of the central offices, 
and the size of the central-office switchboards. 

It is obvious that if to serve the needs of a given 
locality, it is necessary at the present time to put un- 
derground a single duct, it would be a mistake to limit 
our construction to the immediate needs of to-day, pro- 
vided, as is nearly the case, further growth is to be 
expected. Some provision for the future must be made. 
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How many ducts herefore we should put down in 
advance of the immediate eed 1 very important 
engineering and economic problen 

On the other hand, to make an extrem ise, if a suf 
ficient number of ducts were put down to provide for 
the needs of 100 years in tl future (even assuming we 
juld forecast correctly for such a long period), another 
waste of money would take place, for the interest and 
ther annual charges upon the construction which must 
remain unproductive for so many year would more 


than offset the saving which would be made by avoiding 
the repeated excavations 

In the plans which we have made for New York and 
for other cities in America, it has been found, all things 
considered, most economical when building new subways 
to plan for a period of somewhere between fifteen and 
twenty years ahead. Such considerations as these have 
guided us in making fundamental plans for New York 
City, which so far as buildings and subways ars on- 
‘erned, are intended to form a general guide for our 
construction work which is to take place each year for 
the next twenty years 

It should not be understood, however, that we can fore- 
cast with precision the requirements for so long a period 
ahead, but we have worked with these fundamental plans 
now for sO many years that we know that they form 
a trustworthy guide, provided that they are continually 
kept under review and modified each year as the exigen- 
ies of growth demand 

With such plans before us for a given city, we are 
ible to study the probable onditions of the plant at 
each period of its growth, and with such a guide we are 
deterred from 





installing a switchboard or other system, 
however suitable it might seem to be at the moment, that 
would not be capable of growing into that form and to 
that magnitude wh 





h would be required of it by the 





onditions which it must encounter before its life has 
expired. 
Some idea of these conditions at New York so far a 


they are affected by magnitude may be obtained from 
the following data. The fundamenta 





ans for that city 
ot including the vast suburban region outside of the 


municipal limits of York, provided in 190) 





for a system of 51, stations, served from 


forty-three central offices, the population of the city 


being 3,457,000 In 1910 the plans provide for 376,000 
stations, served from fifty-two central offices, with an 
estimated population of 4,800,000. In 1930 the plans pro- 
vide for 2,142,000 stations to be served from 109 centra! 
offices, with an estimated population of 8,800,000. 

These figures at once put us on our guard against the 
grave danger of assuming that the ‘‘automatic’’ system 
would be a proper thing to employ in New York or 
any other city where it is expected that a proper de- 
velopment of the telephone will take place. Here is a 
vast suburban region intimately connected with it 
telephonically and served by a very great number of 
central offices connected by a plexus of trunk lines. 

But there is more than this which we must take into 
account when we are studying this automatic system 
as applied to America It is the grand ideal of Theo- 
dore N. Vail, the founder of the telephone enterprise in 
America and to-day its active head, that we shall pro- 
vide universal service. hat is, that each person, firm or 
company in the Ur 





ted States that ought to have a tele- 
phone shall be provided with one, and that any per- 
son so provided wherever he may be located, can within 
a reasonable time be connected to the telephone of 
other subscriber and talk satisfactorily. 

This is not a mere dream. We have done solid contin- 
uous work upon it for more than thirty years and now 
with rapid strides it proceeding to fulfillment We 
already have an effective long-distance service through 
underground cables of the Pupin type from New York 
to Philadelphia (90 miles) and good talking with prompt 
connections is an every day matter between New York 
and Boston (235 miles). Our long-distance wires extend 
to Chicago and other more distant western cities, and to 
Washington, Baltimore, Atlan 


any 








and other places in the 
Far South. At the present time we are extending an 
underground cable of the Pupin type from New York to 
Washington D 





miles) and are making surveys and 
plans for an extension from New York to Boston. More 
than this, by the adoption of phantom-loaded overhead 
circuits between New York and Chicago, and by similar 
extensions westward as far as Omaha and thence to the 
Rocky Mountains, we expect by the first of January 
next to have so greatly extended our “long-distance”’ 
frontier that conversation may be held between Denver, 
Colo., and New York City, a distance of 2,200 miles. 

I have mentioned these things to give a suggestion of 
the intricacy and magnitude of the system for which 
switchboards must be provided and to bring out strongly 
the point of view from which we must judge the capa- 
bilities of this so-called automatic system Our prob- 
lem is national and even international. 

We must provide for the public a comprehensive sys- 
tem of which switchboards form only a part; and which 
shall be suitable not only for to-day, and for this year 
and for the next, but which shall be at its best obtain- 
able efficiency during each period of its 





entire life. 
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blunders and enormous reconstruction costs 
It is with such thoughts as these that we 


ese things we must do if we are to avoid stupendous 


have studied 
the question of different types of switchboards in Amer- 


ica, and thus considered, 
how many of the 


when t is surprising to see 


i 
features of the so-called automatic 


systems fail to apply to the conditions of practice. 


Among these conditions with us is the necessity of pro- 


viding private-branch exchange service. This is done by 
subscriber's premises a switchboard pro 
trunk lines extending to the central office 
and with a number of stations, sometimes a very large 
number, located in different 


connected 


locating at the 


vided with 


parts of the subscriber 


premisé and with the private-branch ex 
these private-branch 


as many a 1,200 stations connected 


change. Some of exchanges have 


with them This 
number, however, is exceptional. 

PRIVATE-BRANCH EXCHANGES.—By 
private-branch exchange 


method of 


means of this 


system a 





most ‘ 
giving local connections throughout the di* 
ferent parts of the subscriber's premises is provided and 
from any of these stations, by means of trunk lines t» 
the central office, connection can be had to any other 
station in the entire telephone system, whether it be 
reached by local, suburban or long-distance trunk lines 

Notwithstanding the work that has been done and all 
the claims that have been made, no practical way has 
discovered for doing away 
these private-branch 


practical 


been with the operators at 


exchanges, and the outlook for a 
meeting all of the plant, traffic and 


commercial requirements is so discouraging that at th 


solution 


present time the best opinion is that nothing but failure 
in this respect is to be expected. It should not be under 
stood that at each of these 


there is an 





yrivate-branch exchange 
I 


switchboards, operator solely devoted to 


While this is the 
installations, in the smaller ones, of which there 


I 


handling telephone calls. case in tl 
larger 
is a very large number, the switchboard is operated by 
a clerk or someone who has also other duties 
In 1900, New York City had a 


branch exchange 


to perform. 
total of 1,050 private 
located at 
instruments, connected 
11,{%0 private-branch ex 
hange witchboards, to which 


162,560 instruments In 


switchboards, 
12.650 


with them. In 1910, there are 


subscribers’ 


premises and serving 


there are connected 


1950, as a result of our studies 


of this subject, we are planning for 88,400 privat 
branch exchange witchboards, having connected with 


them a total of 1,079,000 telephone These figures have 


significance. They show that in the cz 





‘ying out 


is upon which construction work is now bein 





reach a point where more 
York ) 
operators, even if 
installed at the central 
Large numbers of toll operators and of long-dis- 


stations connected with the New 





tem would require to be handled by 
automatic 
office 


tance 


switchboards were 


operators and monitor operators and operators 


for many other classes of service would also be needed 
We have system not only in 
onnection 


studied this automatic 
with its application to lars 
applied to an entire state. For this 
thorough study was made of the 
State of Connecticut. 





cities, but also 
when purpose a 
telephone system of the 
This study was made by a larzé 
staff of most competent engineers and consumed several 
months in the making. The result of this was to show 
that at the time the study was made, if we counted all 
of the private-branch and other operators needed with 
the manual system, there was a total of S92 required. 
A similar careful study showed that 


tem were installed 600 operators would be 


if the automatic sys- 
needed, not 
counting the mechanicians. 

All these show that the 


things automatic 


many alluring features about it 


system, 





which has when 


ipplication to simple conditions is considered, becomes 
more and more unsuitable as the plant grows 

I am aware that statements have been made purport- 
ing to show that the annual charges on that system are 
much than on the manual. Where 
matic systems have been installed, they have 


lower these auto- 
taken the 
inefficient manual systems and the 
comparison has been made between an automatic switch- 
board of the most efficient manual 
witchboard of a very defective type. It is not surpris- 
from such 


place of obsolete or 
type known and a 


ing that comparisons, figures could be ob- 
tained which would appear to favor the automatic. 
We have made 


America, taking into account the factors of 


studies in a number of cities in 
operating 
maintenance, 


depreciation, taxes, insurance and so forth, 


on a proper basis and in a thorough and fair manner 
In every case we found that the annual charges were in 
favor of the so-called manual system. 

I think enough has been said to show that the auto 
matic system 


properly considered, does not do 


truth 


away 


with operators, and is in merely one form of 


semi-automatic system, of which the so-called manual 
is another. 

Having stripped our question of its verbal disguise, 
we see that the two systems are not o antagonistic as 


would at first appear. They both stand upon this com- 
mon ground: each recognizes the importance of 


guided by 


manual 


operations human intelligence; each recog- 


nizes the importance of automatic machinery; each sys 








tem employ both zencies; each system is semi- 


automatic 


A SEMI-AUTOMATIC SYSTEM—We are now pre 


pared to formulate the question anew. We see that it 
becomes a problem of dividing the total operations to 
be performed, in such a manner that labor guided by 


human intelligence shall be 


most effective, and that 


employed where it is 


automatic machinery shall be 
effective. 
is “What is the best type of 


hboards?”’ 


employed where it is most Properly stated, 


therefore, our question 
semi-automatic swit 
The so-called automatic s} 


stem, as I have shown, is 
four 


nd unsuitable for the demands of a comprehensive 
tested 
system com- 
5,000,000 telephones, and it has been found to 
answer every substantial 


system The so-called manual 
by the 


system has been 


most severe demands of a single 


posed of 





requirement, By its means 


we are to-day giving an excellent service and our 
requirements show that if nothing 
better is attainable, we can, 


studies of the future 
with the manual system, 
supply in a satisfactory manner all the demands of the 


But it would not do for us to rest content with this. 
We must at all These 
are the Tele- 


times strive for improvements. 
traditions of the American Telephone & 
graph Company, added to which are the 
from President Vail 


to this policy we have spent 


specific orders 





frequently Pursuant 
hundreds of thousands of 


investigations 


reiterated. 





dollars in 
to this sul 
We have 


are nowW 


experiments and pertaining 





after many years of work, developed and 
installing at New 
demonstration, a 


matic and not 


York for an experimental 


system which is avowedly semi-auto- 
disguised under another name. The ad- 
vocates of this system, contend that it is a mistake to 
place, as is 


complicated 


done in the so-called automatic 


machinery at 


system, 


automati each = substa- 


tion, (A telephone set which may be connected 
to the central office.) They favor the use _ of 


an instrument identical with that employed in 


the so-called manual, and they assert that this instru- 
ment is really much more automatic than the instrument 


employed in the so-called automatic system itself. 


We must admit that there is much force in this 
statement, for an analysis of the operation of the two 
instruments shows that the manual operations required 
it the automatic station are several times more numer- 


he manual 
It is further asserted that the 


ous than at t Station 

apparatus at the auto- 
is complicated to a high degree, where- 
manual station it cons 


substation 
as at the ists of simple elements 
In this semi-automatic system about 





which I am now 
apparatus which 
station in the automa- 
central offi Thus one of 
apparatus is required for each “A” 
operator's position (the operator who answers the sub- 
scriber in the first instance) 


substation on the 


talking, a counter of the automati 






is required at e 


system is placed at the 








e. 


these pieces of 


instead of one for each 
premises. 


subscriber's This greatly 
complications, and one of them 
each operator's position only, much 
expended upon its con- 
made with great 

much more 


pieces of 


reduces the 


number of 
being required for 
more money is available to be 
struction. Hence it can be 
cision and 60 = as to 
working. Furthermore, 
being at the central 

constant care of 
can instantly 
which 


pre- 
give reliable 

these 
office, 


maintenance 


apparatus 
under the 
employees, who 


they are 
expert 
substitute a spare 
should bécome defective 

It is contended on beha 
that the ‘‘A’’ ope 
human 


apparatus for on 


lf of this semi-automatic 
position is a 


system 


rator’s point at which 


intelligence needed, because of the numerou 
exigencies of the service. I have carefully looked into 
this statement, and I am much 1 with th 
force of the reasons given in support of it. While the 


seems to be one 


impres 





position of the “‘A 


operator where 
human intelligence is required, it is not so at the posi- 
tion of the ‘‘B” 
trunk call from an ‘A’ operator at another office) 
When the work of this ‘‘B’ is analyzed it will 
be found theoretically that it can all be done by machin- 
ery and that th 


operator (the one who receives the 


operator 


work to be performed does not re 


quire human 


intelligence Consequently in this semi 
automatic system, all of the ‘“‘B’’ operators are elimi 
nate1 ani machines substituted 


duces th 


This very greatly re- 
total number of operators required, and if the 
machinery can be made to work satisfactorily, it is be- 
] eved that 


The result has 


greater prec 





ion of working will be attained 
been to produce for the semi-auto- 
ratus operated by a keyboard simi- 


lar to that the typewriter. 


Working with such 
a keyboard, experimentally 
that the ‘‘A 


number of c: 


been demonstrated 


can handle a very much greater 





she could in the so-called manual 
ystem This fact greatly reduces even the number of 
‘“‘A’’ operators 


The advocates of this system contend that they 
labor, the best distribu- 
au‘omatic machinery, and that 


a higher degree of 


have made the best division of 


tion of they can attain 
much lower annual 


attainable with either the so-called man- 


efficiency and 
costs than are 


ual system or the so-called automatic system. Engaged 
upon this study and upon these experiments we have had 
a corps of capable engineers and experimentalists work 
ing for years, and I feel warranted in attaching great 
weight to their favorable expectations. 

The so-called manual system has successfully withstood 
the severe demands of a system comprehending 5,000,0000 
telephones and all of our careful studies with respect to 
future growth shown that if 
obtainable, it would furnish to us 


could 


have nothing better were 
a means whereby we 
supply an excellent universal service to all the 
people of the United States 

id by 


so-called 


It has been s: 
adopted the 


some that 





we have not generally 

system, because we 
have been deterred by the large expenditure of money 
which would be required. 


automatic 


The history of the telephone in America has been that 
of rapid change from one system to another, as soon as 
improvements have been demonstrated. Pursuant to this 
policy, the plant at New York has been constructed 
and reconstructed three times. <A similar story is to be 
told of the rest of the country. Our company has been 
so conservatively financed and our administration has 
adopt new improvements, that 
funds been 


been so keen to ample 


accumulated so that 
just as soon as it is demonstrated that a better switch 
board system is 
its installation. 
While there rests upon us the responsibility of adopt- 
ing as soon as it is practicable and reasonable to do so 
that which is best, 


serious 


depreciation have 


available, we are prepared to begin 


there is a corresponding and most 


obligation of not. throwing 


away what has 
been demonstrated to be a thoroughly efficient system, 
without having it conclusively demonstrated that there 
I do not see anything in the pre: 
which 





is something better ont 





state of affair need givé any company or any 


administration any concern with respect to the possibili- 
ties of a sudden change, for even if it were demonstrated 
that a better 





ystem were now available, it would be im- 
taking into account th manufacturing and 
s of all the world, to 
change except in a gradual manner. 
had so much experience with such 
know how they must take place 
by a process of gradual 
revolution. 


possible, 





engin 





resource make the 


We have already 
changes that we 
They are accomplished 
evolution and not by sudden 


In every administration ther ire from time to tim 


switchboards 
period of installations 
must be made. These can be installed on the new plan. 
Obviously, this 


which have been worked for the full 


their life and cases where new 


does not require that any existing ap- 
away. The manufacturers and the 
administration staffs would find themselves so 


occupied with this work that 


paratus be thrown 
fully 
they would not for some 
years be able, even if it were desirable, to disturb those 
central offices in which the 
more years of life. 
which demands a 
any time, we 


awitchboards have many 
There is nothing in this situation 
headlong 
should 
In America we have 
years with the utmost 


rush, so without wasting 

proceed with deliberate care. 
pursued this subject for many 

diligence An important practical 

demonstration is about to be made We cannot foretell 

the answer, but we must accept it whatever it may be 
I have told some of the things we 


been our 


have done. It has 
constant aim to keep an open mind and to bi 
free from bias We are seeking 
from that we have 


only the truth and 


nothing to fear. 





Convention of the American Gas Institute. 


The fifth annual meeting of the American Gas 
Institute was held at the United Engineering 
Societies Building in New York City on Oct. 19 
and 20. <A very full program was prepared for 
the professional sessions and it was only through 
the skill of the President, Mr. W. H. Bradley, of 
New York City, that schedule time was even ap- 
proximated, with opportunity for free discussion 
and without a general feeling of restriction. At 
the early sessions routine business and standing 
committee reports were speedily covered so that 
time was left for the technical papers. 

The officers elected 
as follows: 

President, Mr. Donald McDonald, of Louisville, 
Ky.; First Vice-President, Mr. W. C. Morris, of 
New York City; Second Vice-President, Mr. J. D. 
Shattuck, of Chester, Pa.; Secretary and Treas- 
urer, Mr. A. B. Beadle, of New York City. 

An elaborate entertainment program was car- 
ried out. There were mid-day luncheons on the 
days of the technical 


for the coming year were 


sessions, an evening visit 
to the Electrical Show then being held at Madi- 
son Square Garden, a theater party at the Hip- 
podrome, an excursion through the Brooklyn 
Navy Yard and a banquet at the Hotel Astor. 
The most of the standing committees report- 
ing were sub-committees of the Technical Com- 
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mittee which has general supervision of the en 
gineering activities of the society. The Commit- 
tee on Calorimetry reported briefly that it had 


continued its 
find 
previously 
instrument of the 


studies of prominent 


their general 


gas calori 
utility and ‘nad only 
re ported 


meters to 
‘ontirmed findings 


water-heater 


that an 
(Junkers) 
had 
report. 
Value and Candle Power 
Consumers’ 
reported 
tinued for another 
the 


type 


was preferable. Several new instruments 


but too late for study and 
Committees on Thermal 


received 


heen 
Standards, on Meters, on 
and con- 
The committee 


Progress, 


ete., merely were 


progress 
vear’s study. 


forming Bureau of Information related the 
questions (mostly on the technique of gas mak- 
ing) on which members had asked light. The 
editor of the “wrinkle department” presented a 
pampniet of 140 odd pages filled with bright 
deas, collected from the members during the 
vear, representing advances in working methods 
and what might perhaps best be called minor 
practice. The trustees of the Gas Educational 


Fund described the year’s work in the Institute's 


correspondence course in gas engineering. The 
Beal Medal Committee reported that this medal 
for the prize paper at the preceding convention 
had been awarded to Mr. H. H. Fulweiler, of 
Philadelphia, for his paper ‘‘Physical Theory of 


Coal Carbonization.” 
The presidential address of 


started out 


Mr. W. H. Bradley 
to discuss the status of the Institute 


and to point out desirable improvements in its 
work As the organization was the consolida- 
tiom of several more or less local ones, it was 
surprising to many to learn that both local and 
general gas associations were still increasing. 
Mr. Bradley recommended that a movement 
should soon be instituted to provide a class of 


membership for 
representatives. He 
yf the present 
voluntary 


gas companies 
reported 
convention 
this 
active 
The 


and accredited 
that the program 
contained but 
was held to be an 
being needed 
address then turned to 
like public-utility regulation. 
that commissions, in 
harmful, and that a 
body could be of great benefit 
Public opinion, that demanded 
regulation, he maintained, was a manu- 
factured article serving political ends. The gas 
companies were urged to forestall such action by 
creating a public opinion favorable to 
full publicity of 
sistence on courteous employees. 
PUBLIC-UTILITY DISCUSSIONS.—There were 
three 


one 
contribution; 
evidence of a 


more interest 


by the members. 
larger questions 
Mr. Bradl held 


selves, were not 





them- 


broad- 
minded 


to all 
public 


studious 


parties. 


them- 
and in- 


selves through affairs 


papers on the program relating to public 
questions. The first was “The Public Deceived 
by Faulty Data and Misleading Analysis of 


Data’ by President A. C. 
Institute of Technology. 
statements made 


Humphreys, of Stevens 
His first point was that 
by every corporation should be 


published in a form that would convey a clear 
and explicit meaning as to status and earnings 


The intimation 
commissions 


that 
distorted information 
and more or less intentionally misleading analyses 
thereof 


following was public-service 


were issuing 


Another point was that the “fair re- 
turn’? on investment, which commissions have 
sought, was only a minimum and that more re- 
ward was necessary for continued development 
\ third point was his contention that the coun- 


try was loaded down with absurd economic 
theories and practices of officials and college pro- 
fessors who could not earn a living as producers. 

The second paper, * 
of Public 
Companies,” by 


City, 


teview of Recent Decisions 
Commissions Affecting Gas 
Mr. A. E. Forstall, of New York 
out, without adverse or favorable 
criticism, the principles on which prominent com- 


missions 


Service 
pointed 


were proceeding in their regulation of 
The first thing manifested 


general refusal to allow competition 


publie utilities. was a 
where regu- 
lated monopoly could be shown to be better. This 
vas tempered, permitting compe- 
tition where one concern’s service was continually 
poor or where a 


however, by 
company not enjoying public 
good will did not have great capitalized expendi- 
The 
were apt to be sanctioned only 
of property, for 


tures endangered thereby. issue of 


securities 
for the aquisition 
installation, 


extension and im 


provement of plant and 
refunding of 
payment of 
commissions, 


service and for the dis- 
obligations. 
dividends, 


temporary 


charge ol Such speciti 


bond 
deficits and expenditures 
useful in the 
being approved as grounds for 
issues. In the matter of 


ends as excessive 


for property not 
Were not 


directly business 
security 
rates, the 
seemed to be to make them so as to allow a fail 


tendency 


return on the value of the plant and a reasonable 


operating cost, 


including depreciation. The valu- 
ation of property represented the necessary and 
legitimate cost of constructing the plant and 
building up the business, including deficits of 


early 


The 
public-utility 


years tendency Was not to vaiue 


franchise of a monopoly beyond its 


ictual cost. Valuations based on earning power, 
depending on questioned rates, were no re 
garded as a fair basis of a valuation on whic 
future rates were to be arranged. “Going value” 


of a concern was becoming regarded as the cos 


of building up the business added to the value 
of physical plant, studies being made to see if 
early deficits had been compensated for later 


By some commisisoners it held that the 


required to make 


Was 
amount of care and intelligence 
the business successful 
ind electric 


competitive 


in the case of water, 


gas 


companies was not as 


great aS in 


mercantile concerns and manufac- 


turing concerns, as the commodities of the utility 


concerns were necessities to be secured from 


only one concern in each town. The profit re- 
ward above ordinary interest rates had been fixed 
in the case of one water company at 1% 
a gas company at 14%, 


on the 


and for 
making the total return 
property in those cases 7 
spectively. 

The third paper, “Cultivation of Friendly Re 
lations Between the Public and the Lighting Com- 
pany,’ Was an argument for 
friction at 
company and 
the employees so that they might 
prejudice with intelligent explanation 
of troubles commonly encountered. 

PAPERS ON GAS MAKING.—In “Manufacture 
of Balloon Gas in Water-Gas Apparatus,’ Mr. 
G. H. Warning, of Omaha, Neb., described a pro- 
cess devised to cheaply give 
power in balloons. 


and 74%4%, re 


attention to 
contact 


closer 
eliminating 
tween 


every point be- 


employees consumers and 
for training 


dissipate 


a gas of high lifting 
Apparently the gas most de- 


sired by aeronauts was one having a _ specific 
gravity of 0.33 at ordinary temperatures, owing 
to great loss by diffusion with pure hydrogen 
This method consisted in splitting up a hydro- 


carbon (oil) into hydrogen and lampblack largely, 
in the fuel bed of the water-gas generator.  Illu- 
minants had been kept 
which desirable 
rubberized envelope. 


creased to 65-TA%, 


low in the resulting gas, 
they injured the 

The hydrogen had been in- 
and dioxide had 


12.5% and the illuminants to 


was a end, as 


carbon been 
kept down to 
0.5-1%. 

In “Continuous Carbonization in 
torts,” Mr. J. S. De Hart, Jr., of 
gave a brief description of an 
of vertical retorts for continuous operation, the 
coal being fed in at the top and the coke drawn 
at the bottom. The retorts 
ducer gas. 

Mr. J. M. 
nation of 
ditions 


Vertical Re- 
Aurora, Il 
experimental set 


were heated by pro- 


Morehead, of 
Calorifiec 


Cnicago, in ‘‘Determi- 
Value and of 


Analyses of 


Operating Con 
Industrial 
ported that enquiry had shown that gas analysis 
received very little attention by gas makers, gas- 
engine 


from 


Gases,” re- 


users, etc., whereas it could be used to 


explain why an illuminating gas was defective in 


candle-power or calorific value, why a boiler or 
gas engine was working at low efficiency, and 
to show the character of changes in iron and 
steel plants, gas producers, furnaces and venti- 
lators generally. The paper contained a very 
general exposition of the methods of rapid com- 


mercial and a 
typical 
uncarburetted 
natural, 


gas analysis compilation of the 
industrial like 
lime kiln, 


interpretation of 


gases 


composition of 
acetylene, water, 
The 


constituents in 


coal, 
mine, sewer, ete 


abnormal quantities of the sev- 
eral gases was explained. 

“The 
ing’? Was a 


land, Me., 
to about 


Removal of teheat 
Port 
reheating the gas 


organic 


Organic Sulphur by 
Mr. H. M. 
describing a 
1.200 F. to 


paper by Papst, of 


plant 
break 


sul- 


down 


phur compounds (thiophene hercaptans ‘ 
sulphur-cyanides) to hydrog p 
could easily be removed 

WASTES AND BY-PRODUCTS Wa ble 
Utilization in Water-Gas Apparatus, vy M | 
H. Taussig, of New York C Was an expos ! 
of the great gain in the fuel consumption f the 
boller piant otf t Waler-gas work Vv providll 
for complete combustion of carbon monoxide 
the water blast gases and leading tnem t me 
part of a double water-heat boiler befor 1 
charging. The lluminating gas so, coming 
from the supe rheaters through a t nd irt 
the water-heat boiler gives p ire urt « 
the heat absorbed in fixing the enriching vapors 
This practice results in cutting down the boiler 
mal consumption from 10 or 20 |bs. to something 
varying between zero and 5 Ibs 

The Extraction of Cyanoge from ¢ il Ga i 
the Astoria Works" was presented by Mr. M. |} 
Mueller, of New York City. It was stated tha 
a sinall percentage of the 1.5 to 2% of nitroge 
n coal found final transformatio inog 
through the decomposition ammonia in col 
act With hot coke. This cyanogen w removed 
eing an objectionable impurity and giving 
Valuable by-product Briefly stated, the proces 
at the Astoria Works consists in scrubbing i 
gus With a solution of ferrous sulphate (ordinar 
copperas). An insoluble ammonium ferrocyanide 
and a solution of ammonium sulphate are formed 
The insoluble material is secured a a mud 
Which is dosed with sulphuric acid and run int 


i filter press. The coke is bagged and d as 
comes from the filter 


DISTRIBUTING 


papers describing 


presses 
PLANT.—There were two 


laying large mains under 


The first was ‘Laying One 4S8-in. and Two 36 
Mains Under the Harlem River,” by Mr. C. C 


Simpson, of New 


York City Cofferdams rf 


sheet steel piling, in successive sections wet 
driven across the river and the pipe was laid on 
concrete piers as soon as the material was pumped 
out. It was not possible to close up ore than 
half the river on account of traffir The pipe 
were loaded with concrete saddles and top filled 


with gravel. 


The second 


paper, “Laying a Pair of 30-in 
Cast-Iron Mains Under the Passaic River Oppo 
site Newark, N. J.,” by Mr. A. H. Streckler, 
Newark, described the construction, under water 
of two 30-in. lines 365 ft. long The channel 
dredged out to grade and two piles with 
timber cap, were driven to support e pipe 
against settlement. sehind shore bulkhead ‘ 
holes were made of yellow pine sheathing and 


the mud and sand pumped out In the wells p 


were sunk to, Support the platform bearing 
drip pots and stand-pipes. In laying pip: hre 
lengths were jointed and layed at onee rN 
floating derrick The under-water joints wer 
made by a diver. 

The paper “Apparatus Designed for Remote 
Control of District Pressure” ontained a de- 
scription of apparatus for keeping constant pres 
sure at remote points in the service lines \ 
instrument at the remote point éleectrica 
records at the station the distant pressure 
changes so that the attendants may regulate tne 
output pressure to meet. the hange In some 
cases the pressure at the station outlet ma 
directly governed by this distant nstrument 
Without human intervention - 

MISCELLANEOUS PAPERS.-—-In a_ pape ! 
titled “The Lighting and Ventilation of Gas Ap 
pliance Display Rooms” Mr. Thomas Scotield 
New York City, described the equipment of a 
five-story building owned by the Consolidated 
Gas Co., and used in part for manufacturir 
appliances. 

In “Pumps for Gas Works Purposes Mr. H 
L. Underhill outlined many precautions about 
Stallation and maintenance needed for satisfac 
tory service The several types of pumps re 
discussed as to their suitableness for LY 
work. 

The paper “Construction of a Reinforced-¢ 
erete Tank for a Gas Holder b Mr. \ | 
Elhert, of St. Paul, Minn va 1 detailed d 
scription, of a reinforced-concrete tank base 
a four-lift holder It differed from the or 





ink in that only an annular excavation was 
made. The enter mound was left in the tank 
ind mcreted over. 
The Accuracy of Consumers’ Meters,” by Mr 
Wm. A. Castor, of Frankford, Pa., was an out- 
t of best practice in calibrating meter prover: 
and testing met The prover is a small cylin- 





drical gas ‘holder of the single-lift type, and its 


capacity at various positions is fixed by com- 









parisons with a cubic-foot bottle certified by the 
[ S. Bureau of Standards The test for mete1 
ir is by passing gas or air from. the 
prover through the meter 
In the paper “Pneumatic Calking With Lead 
Wool,’ Mr. C. C. Simpson, Jr., of New York 
City, recounted trials of lead wool with pneu- 
itic hammers to reduce the cost of calking 
rge pipe joints. When the scheme was first 
put into practical operation the pneumatic calked 
joints co $6.20 against $7.11 of the old hand 
calking. This reduction was thought to be en 
tirely too small and investigation followed. It 
appeared that the calkers did not approve of the 
labor-saving tools nd that there was no at- 
tempt to push the work. By getting new fore- 
men, by using more tools, by having the wool 
prepared at the storehouse, by having a_ tool- 
supply man, ete., the cost was finally reduced 
about 35% The time was materially reduced s 
that the streets were held open for a shorter 
period 
Kim a ee 





A Threaded Union for Lead Pipe. 


The joining of one lead pipe to another is vor- 





dinarily accomplished by the soldering process. 
Soldered joints, and particularly the “wiped 
joint’ which is probably the one most commonly 
used, require considerable skill and not a little 
time, if properly made. In connecting a lead 
pipe one of some other metal, a brass ferrule 
or nipple is usually attached, by the soldering 
process to the end of the lead pipe, and 
this. too. requires time, sk/ll anda plumber’s out- 
t fhe new joint to be described somewhat re- 





Threaded Union for Lead Pipe. 


sembles the ordinary iron-pipe union and can be 
applied almost as readily It is made in two 
styles, respectively for lead-to-iron and lead-to- 
lead connections 

The lead-to-lead style is shawn in the accom- 
paying illustration. In addition to the three 


pieces which correspond to those of an ordinary 
pipe union, this joint includes a fourth piece in 
the form of a thimble placed within the bore of 
the pipe. All the pieces are made of solid brass. 
The lead-to-iron joint is the same in its essen- 
tial features as the one shown. 

In making a connection between two lead 


pipes, the thimble or inner wall of the joint is 
the part first put in place. To begin with, how- 
ever, the plain sleeve, together with the nut, is 


slipped loosely over the end of one of the pipes to 
be joined and the threaded sleeve over the other 
pipe. The two sleeves are slid back out of the 
way and a tapered plug is driven into each of 
the two pipe ends, in turn, to expand them so 
is to receive the thimble. The thimble’s inside 
diameter is the same as that of the pipe and is 
constant from end to end. The outer surface of 
the thimble, on the other hand, tapers from each 


the mid- 


encircled 


diameter at 
thimble is 


maximum 
the 


end toward the 


dle, and at the middle 


by a grooved collar made integral with it. 

One end of the thimble is inserted into the 
expanded end of one pipe and the other pipe is 
pushed over the thimble’s protruding portion. 
The two sleeves are then brought up against the 
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enlarged ends of the pipes at the joint, and the 


nut is screwed over the threads on the threaded 
sleeve ,oth sleeves have an iniernal taper for 
about half their length on the ends toward the 
joint. This taper of the inner wall of the sleeve 
is the same as that of the outer wall of the 
thimble, so that the pipe is evenly gripped be- 
tween sleeve and thimble. 

As the nut is tightened, the lead of the pipe 


ends is pressed into grooves on the inner tapered 
portion of each sleeve. These grooves grip the 
and in this way, by further tightening the 
the are drawn 
that their ends press tightly against the two faces 
of the the thimble. This the 
relatively soft pipe material into the groove on 


each face of the collar and makes a tight joint. 


p pes, 


nut, pipes strongly together, so 


collar on forces 


In spite of its resemblance to the ordinary 
union, this joint is known as the Corcoran lead- 
pipe “‘coupling.”’ It is made by the Allyne Brass 


Foundry Co., of Detroit, Mich. In an 


onvention of the New 


exhibit at 


the recent «¢ England Water 


Works Association at Rochester, N. Y., sections 
of lead pipe containing these joints were submit- 
ted to a gradually increasing water pressure. In 


a test witnessed by a 
staff of this 


1300 Ibs 


editorial 
journal the gage indicated 
pipe The attendant 
that the tests generally showed a pressure 
of 1,200 to 1,300 before failure and that it 
always the pipe and never the joint which 
way, the joint never showing leakage. It is 
claimed by the manufacturers that the pipe can- 


member of the 
pressure 
when the burst. 
stated 
Ibs, 


Was 


fave 


not be pulled out of one of these joints, if prop- 
erly made, or, in other words, that the strength 
of the joint against a longitudinal pull is greater 
than that of the pipe itself. 


EO? Or 


Working Costs of Gold Dredging in 


California.* 

By CHARLES JANIN and W. B. 
ia. 
age handled by bank measurement 
When dredges are working in 
in some countries, it is 


WINSTON 


alifornia, dredging companies determine yard- 
ahead of the dredge. 
swift running 
difficult to 


same 


rivers, as 
determine 
accuracy 


foreign 
handled 
be computed 


the yardage with the degree of 


that can from careful bank measurement; 






the method generally employed in such cases is to 


count the number of buckets dumping within a stated 
time, making some allowance for buckets only partly 
filled Should too large a yardage be figured, it is ob- 
vious that the estimated cost per cubic yard will be 


low. 
Working costs cannot be 


proportionally too 
fairly used in comparison un- 
less uniform methods of determining them are employed, 


*From the ‘‘Mining and Scientific Press,”’ 
1910. 


of July 30, 











WORKING COSTS OF 
3; wen ms ' to 

_# 33 Bux a 2, aie 
Oo. Bt 43O7, a ot a _o 
as aS S oFs s 3=” 
=. a 65 : > ao. 
gg sa; ae0h 8§ 868 OBE 
aa 2,2 SSm 33 f% ga. 
OY O64 325s a= ou “2 
= ho 80 a SU oF a ° & oe 

3 i ye. 2,809 173,655 27.0 9.2: 
3 = 7,216 458,882 26.9 7.00 
395,318 35.0 7.67 

461,882 35.0 7.32 

7,057 484,387 20.6 6.52 

, ake 481,184 25.0 9.55 
5 hee 635,146 27.0 8.70 
3 oa 582,891 30.0 9.60 
5 “ 7,344 615,009 25.0 8.98 
5 el ae 812,355 36.0 6.65 
5 % 6,798 1,148,480 25.5 3.80 
5 6,790 1,148,892 3.64 
5 ns 6,644 599,614 7.673 
< oe 5,088 838,885 3.53 
7 <a 6.313 1,114,605 4.07 
7 6,390 1,033,694 5.094 
7 6,917 1,917,167 4.515 
7 " 6,352 935,322 5.88 
az - 6,700 =: 1,194,146 5.10 
7% 2 yr. 11 mo 13.464 3,458, 229 4.428 
7% 9 mo. 6 days 5,582 944,879 355 
7% oe: 6,402 1,369,844 4.16 
7% 1 yr. 6,900 = 1,281,351 4.53 
S 6 mo. 3,162 583,927 3.92 
8 4 mo. 8 days 2,368 626,624 2.47 
9 aS er oe ee 580,310 51.0 4.98 
4,478 1,803,201 19.0 2.30 


13% 8 mo. 


I1Total posible time in year’s work, 8,784 hours. 


2Including labor and material, electric power, water, repairs, taxes and insurance. 


GOLD DREDGING IN 


Vol. Of 


and also unless opcrating conditions are somewhat sim 
ilar. Ground in the same locality often varies to such 
an extent that dredges similar in construction, 


and bucket capacity, and operated under the same 


design, 


man- 
agement, show at times considerable difference in cost 
per cubic yard. Nearly all dredging companies operat- 


ing in California keep careful daily records, though on 
the dredges owned by individuals the practice 
exhaustive records of handled 

gating of items of cost is not 
It may 


of keeping 
and the sezre- 
working always followed 
also be said that in some cases working 
in a great measure a matter of bookkeeping. 
The accompanying table showing the 
per cubic yard for dredges of 
working in California, has 


yardage 
cost is 


operating 
different 
compiled from records 
of various dredging companies, with the endeavor to ar- 
rive at the total operating cost per cubic 
some degree of The buckets in use in Cali- 
vary in capacity from 3 to 13% cu. ft. and som: 
will probably soon be made with capacities of 15 cu. ft. 
Dredge operators in California prefer the close-connected 
bucket line to the open-connected and the 
digging spuds, to head-lines. In practice, the 
connected bucket line dumps at the rate 
22 buckets per minute, 
averages from 12 to 14 
of the older 


cost, 
capacities, 
been 


yard with 
accuracy. 
fornia 


type, use of 
close- 
of from 18 to 
open-connected 
minute. On 
bucket line hag been 
from open to close-connected buckets, it is 
that the handled has been 
and the expenses per cubic 


while the 
buckets per 
where the 


line 


some 
boats 


changed 
claimed 
doubled 


yardage nearly 
yard decreased 


—_--eo + ee 


THE ADVANTAGES OF PETROL OR GASOLINE 
driven foad rollers over steam-driven rollers, as claimed 
by the manufacturers of the former, were summarized 


as follows by Mr. H. T. Wakelam, M. Inst. C. E., County 
Surveyor of Middlesex, England, in a paper read by him 


before the International Road Cengress at Brussels, in 
August, 1910: 
(1) About an hour is saved every morning, owing to 


the motor being started to 
in charge, instead of 
as with a steam roller. 

(2) No cartage for supplying the motor with 
or water is required as in the case of a steam 

(3) The rollers being much shorter than steam rollers 
they are considered to be less objectionable in traffic 
than the latter. 

(4) Motor rollers are practically noisele 
pared with a steam roller, and are smokeless 

(5) The rollers are placed in ‘‘tandem fashion’’—that 
is to say, the back roller follows the front roller, and 
does not consist of two large wheels as in a steam 
roller. 

(6) For repairs, patching, 
and asphalt work the ‘‘tandem fashion’’ 
claimea to be more convenient than 
wheels, with their perimeters extending 
of the front roller, as in steam-driven 

(7) Where new roads are being formed, over soft 
ground, it is claimed that petrol motor rollers, by reason 
of their lightness are an advantage. 

The working charges connected with a 5-ton [long ton] 
motor roller are stated to be at the rate of about Is. 
64d. [36 ects.] an hour, including wages, petrol, stores 
and repairs—equal to about 12s. 2d. [$2.95] per working 
day. This size roller will consolidate about 3,000 sq 
yds. of tarred materials on footpaths in a working day 
of eight hours’ duration. In rolling tarred-macadam on 
carriageways the quantity rolled is reduced owing to the 
interference of other traffic, ete., and it also varies with 
the rates of the supply and quality of the materials 
consolidated. 


work at 
having to 


once by the man 
wait to get up steam, 


coal 


roller. 







as com- 





tar-macadam 

construction ig 
two large back 
beyond the line 
machines, and 


trench work, 








CALIFORNIA, 
Remarks. 


Difficult digging.* 
Working under favorable conditions. 


Compact gravel land subject to overflow. 

Remodeled dredge, uneven bedrock, in places shallow. 
Difficult ground, in places cemented gravel. 

Difficult ground. 

Difficult digging. 

Difficult digging. , 

Med. gravel w. considerable clay, much brush on top soil. 
Loose gravel, heavy overburden of sandy loam. 


Loose gravel, heavy overburden of sandy loam. 
Difficult digging, working against 20-ft. bank. 
Difficult digging, gravel coarse, partly cemented.® 


Compact gravel. 
Compact gravel, 
Compact gravel, 
Compact gravel. 
Compact gravel. 
Medium compact bench gravel. 

Medium compact gravel with heavy overburden. 
Medium gravel overlain with hydraulic tailing. 
Medium gravel overlain with hydraulic tailing. 
Light gravel, dredge working against 10-ft. bank. 


heavy digging. 
heavy digging. 


Cemented gravel, 20-ft. 
water-level. 


Fine gravel, easy digging. 


difficult digging, bank above 


In original table, expenses 


are also given separately for each of the items just named. 


®Heavy repair cost due to new 
‘Replacing tumbler shafts, conveyor belt, 
’New steel spud and screen in repairs. 

*Depreciation charges included in total expense. 


and new 


TA 7-ft. dredge is now working this ground at a profit. 
®This dredge successfully replaced an open-connected bucket 
profit. 


tumbler, conveyor belt, repairs to digging ladder, screens, etc. 
screen included in repairs. 


dredge which could not handle ground at a 
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October 27, 1910. 





ALL STEEL PASSENGER COACHES will be used by 
he Pennsylvania Railroad in the suburban service out 
of the new terminal in New York City. These coaches, 
ome of which are now ready for use, are 54 ft. long, 
seating S2 people The dead weight per passenger is 
1078 lbs., as compared with 1,510 Ibs. for wooden 

aches. 

The number of steel passenger cars owned by the 
Pennsylvania 





Railroad System, including cars nearing 
ompletion in the railroad shops, is 1,988. This includes 
ome 600 Pullman parlor and sleeping cars 

spite istics 
VICTIMS OF THE COAL MINE ACCIDENT at Star- 
lle, Colo., numbered 56. All the bodies have now been 
ecovered. The accident occurred Oct. 8 and was noted 
n our issue of Oct. 15 
siecle eniaattcesdl 
THE RECENT GULF HURRICANE WRECKED a 
number of steamers and sailing vessels, including the 


French Line steamer bound from Havre for 


Havana and New Orleans. All of the 547 passeng 


‘Louisiane 


ors on 





the ‘‘Louisiane’’ were rescued The vessel is aground 
on Sombrero Reef, 50 miles east of Key West, Fla. 

The British freight steamer ‘‘Portmarnock”’ went ashore 
off Cape Frio, on the coast of Brazil, Oct. 17 Twelve 
of the crew were reported drowned The vessel sailed 
from San Lorenzo, Argentina, Oct. 5, bound for Keith, 
Scotland 

The British steamship ‘‘Wally,’’ 270 ft. long, 1,280 
tons, was wrecked Oct. 21 near the mouth of the Para 
River on the north coa-t of Brazil Some passengers 
were rescued, but 50 were reported drowned 

The steamer ‘Regulus, running between New York, 
Philadelphia and various ports in Newfoundland, was 
wrecked at Shoal Bay, near St. John’s, Newfoundland 
Oct. 24. Her tailshaft broke during a heavy storm and 
the efforts of a tug to rescue her were of no avail 
Nineteen of her crew were drowned. 

‘ Mein = 

FIRE DESTROYED THE FREIGHT WAREHOUSE of 
th Chicago & Aiton Ry., on the river front at ‘ 
Louis, Ill., Oct. 20 A number of loaded freight cars 


were burned The loss is estimated at $500,000. 





The plant of the United States Gypsum Ca., at Alabas- 
ter, Mich., was destroyed by fire Oct. 18 The mills, 
jock and warehouses were entirely consumed. The loss 

s estimated at $400.00), 

The plant of the American Plate Glass Works, at James 
City, Pa., was destroyed by fire O 18, with a loss 
e timated at $500,000 

* 

4 BOILER EXPLOSION at the jute mills of the Amer 

n Mfg. Co., Oak and West Sts., Brooklyn, N. Y 
Oct. 2O, killed five men outright and fatally injured two 
others The accident occurred shortly before 8 a. m., 
when the plant was in full operation The boiler was 
thrown through the roof of the boiler-house to a distance 
of 50 yards 


os — ee 

A POWDER MILL EXPLOSION at the plant of the 
Du Pont de Nemours Powder Co., at Wayne, N. J., Oct. 
20, killed two men. The explosion occurred in the 
corning mill. 

cmeiaiiaa sonata sada 

A MINE HOIST ACCIDENT in the Shamrock Coal 
Mine, near Herne, Westphalia, Prussia, Oct. 17, killed 
six men and injured 2 others The cage in which the 
men were being hauled to the surface was dropped to the 
bottom of the shaft. 


———$_——__¢—__—__—__— 


A PREMATURE BLAST in the Siegfried Potash Mine, 


near Sarstedt, Prussia, Oct. 18, caused the death of 15 


miners The explosion started a fire which delayed for 
some time the recovery of the bodies. 
—_—- —_ 

A BUTTING COLLISION on the Charleston & Western 
Carolina R. R., near McCormick, S. C., Oct. 16, caused 
the death of five persons and the injury of 17 others. 
All those killed were members of the two train crews. 
The accident is ascribed to confusion of meeting orders. 

— 

A DERAILMENT AT HIGH SPEED on the Hocking 
Valley Ry., near Harpster, Ohio, Oct. 20, caused the 
death of three passengers and the injury of about 20 
others. Reports state that the train was running at the 
rate of 65 m. per hr. when it left the track. In the press 
reports, the accident is ascribed to the poor judgment 
of an inexperienced engineer. 

—_——-——o— 

NINE OF THE TEN BALLOONS which sailed from 
St. Louis, Oct. 17, as noted in our issue of Oct. 20, have 
been reported as having landed. The greatest distance 








' os . i 
was made by the ‘“‘Diisseldorf II. (Germany), and is 


unofficially estimated at about 1,100 miles. The ‘‘Diis- 
seldorf’’ was in the air 42 hours. She was manned by 
Hans Genicke and S. F. Following is the 
list of the balloons so far reported to have landed: 
Oct. 18—‘‘Condor,’’ at Two Rivers, Wis.; ‘‘St. Louis IV.,’ 
at Hillman, Mich.; ‘‘Million Club,”’ at Racine, Wis.; 
‘Hamburg III.,’" in Lake Nipissing, Ont. Oct. 19—‘‘Isle 


de France,’’ near Pogamijsing, Ont ‘‘Azurea,’’ 32 miles 


Perkins 


ENGINEERING NEWS. 


northeast of Biscotasing, Algoma District, Ont.; Hel- 


vetia,’’ near Ville Marie, Que ‘*“Germania,’’ at Coocoo 
cash, Que.; ‘‘Diisseldorf II.,’" at Kiskisink, Que. 

Reports of Oct. 25 state that the “America II.,’’ man- 
ned by Alan R. Hawley and Augustus Post, of New York 
City, had not yet been located 
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TREATED TIES AND POLES in Denmark and west- 
ern Europe are dealt with in a pamphlet prepared by Mr 
A. Collstrop, of Kjobenhaven, Denmark, who is _ in- 
terested in plants which use the Rueping system of creo- 
soting. The Danish State Rail 






s treated 
by a preservative process, and their renewals are ¢ 


ways have all ti 





mated at 2.7% in 10 years, 13% in 15 years and 28% in 
20 years Of 41 





private railways, the majority use 


treated ties in renewals. Since 1905, the Rueping process 
has been employed by all the State and private rail 
ways. One private railway with 49,000 treated ties had 
not one of these ties replaced during 12 years; another 


line with 22,544 treated ties had only 10 renewed in 10 





years, and these were renewed on account of mechanical 
wear. The same process is used in a number of other 


European countries, including parts of Russia where it 


is possible to obtain Russian creosote oil Experiments 


made with crude oil in Russia have given satisfactory 


g 1 


results, but it is said that this can compete with creo 


sote oil only within a limited distance from Baku (in the 


oil district) and at low freight rate The Rueping proce 
ess is said to have been applied to about 50,000,000. tic 


(including those used in America) 

Telegraph and telephone poles in western Europe are 
treated with copper sulphate (Boucherie pyocess), mer- 
For the 


imited absorption processes are 


eury chloride (Kyanising), and creosote oil 
last, both the full and | 

used, but Mr. Collstrop states that the use of the 
Rueping limited-absorption process is increasing, while 
that of the other three processes is decreasing The 
average life (kind of wood not stated) is given as fol- 
lows: untreated, 7.7 years; with copper sulphate, 11.7; 
with mercury chloride, 15.7; with creosote, 20.6 years 
About half of the poles in Denmark are stated to be 
treated by the Rueping process. The Prussian telegraph 
department had used the same process to treat 435,000 
potes from 1802 to the end of 1999, and expects to have 


an additional 394,000 treated by the end of 1911 

i 
A CAMPAIGN FOR GOOD ROADS has been taken up 
by the Pennsylvania R. R. The railroad realizes that 
upon the passable conditions of the roads leading to its 
stations depends to some extent the amount of freight 
which it is to carry to and from country railroad 


stations It is therefore, endeavoring to persuade 


in the vicinity of its lines to bring the roads 





the farmers 





under their special care to a maximum of efficiency. In 
doing this, it has laid special emphasis upon the split 
log drag, which has been described in 
News, June 14, 1906, p. 666. This drag, 
devised by Mr. D. W. 


smal book by its 


Engineering 
which was 
King, has been the subject of a 
inventor which book is_ being 
distributed by the railroad Mr. King also is deliver- 
ing lectures along the road, and has had made a numbef 
his drags which are placed at various stations and 
are exhibited by employees of the company for the bene- 
fit of the farmers. 
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THE CONSUMPTION OF FIREWOOD in the United 
States has been investigated by the Forest Service and 
the results are put on record in a recently issued cir- 
cular It is shown that not only the per capita, but 
the total consumption has decreased since 1880, when a 
similar investigation was made. The total amount of 
wood used in all forms each year in this country is 
given as about 20 million cu. ft. and of this about 7 
billion cu. ft. are firewood. About 9 billion cu. ft. are 
used in the form of lumber and shingles. In the fol- 
lowing table, the consumption of wood as fuel is given 
in ‘“‘full cords’ of 128 cu. ft. of wood and air space 
Each full cord in other words is a pile of cut wood 8 
ft. long, 4 ft. wide and 4 ft. high. The figures given in 
the table are for the year 1908: 





Value 
ae A -—-y 
Class of consumer Quantity Average 


Total. per cord 
... 70,000,000 $182,700,000 $2.61 


Farms nsWieseiae 
Towns from 1,000 to 30,000 








DOMUIGUIOR: 6s Kasiwneecedcs 12,615,000 50,590,000 4.01 
Cities of over 30,090 popu- 

Divas 0 a a eeeeed cee 1.615.000 11,110,000 6.88 
Mineral operations........ 1,770,000 5,600,000 3.16 


Total—United 86,000,000 $250,000,000 $2.91 


In this table, the firewood used by railways and 


States 


steamboats or in miscellaneous manufactures is not in- 
cluded, although these items amount to a considerable 
quantity in some parts of the country; nor does it in- 
clude the large amount of waste wood used as fuel in and 
f The table shows that 
81.4% of the total firewood was used on the farms, 14.7% 
in towns and cities of 1,000 to 30,000 inhabitants, 1.9% 
in cities of over 30,000 inhabitants and 2% in mineral 
operations. Nearly three-fifths of the 2% used in mineral 
operations was consumed by manufacturers of clay prod- 





around woodworking 


ucts The figures given do not include any 





ordwood used for showir 





g or timbering the mines 


The number of short tons of coal produced in he 
United States in 1880 was considerable less tha é 
number of full cords of firewood consumed in that year 
In 1900S, however, the number of tons of coal produced 


was nearly five times as great as the number of cord 
of firewood burned 
Sd 
A REINFORCED-CONCRETE STANDPIPE, nearly ap 
proximating in size the large standpipe at Attleboro 
completed at Westerly R. I 
The Westerly tank has an outside diameter of 42 ft. 4 


Mass., has recently been 


ns., and, the normal thickness of the wall being 14 ins 
the interior diameter is 40 ft. The total height is 70 ft 
s0 that the capacity is somewhat over 65,000 gals Foot- 
ng on a l2-in. thick bottom slab, reinforced with % 
rods spaced 6 ins. c. to ¢. in either direction, the walls 


rise with a botiom thickness of 4 ft. to a final thickne 
of 14 ins. at a distance 5 ft. above the top of the floor 
lab. They remain at this thickness for the entire height 
These side walls are reinforced with one line of horizon- 
tal rods varyi 





in size from 1%4-in. rounds at the bot- 


tom to I'<-in. rounds at the top, and with a spacing 
varying from 6 ins. at the bottom to 12 ins. at the top 
They are held in place by wire clamped to 1%-in. vertical 
pipe, spaced circumferentially about every 10 ft No 
waterproofing was either included in the mixture or 
washed on the surface after the concrete was laid, but 
entire dependence for a tight wall was put in the density 
of the concrete gained by careful selection of aggregate 
and thorough mixing As yet there has not been suf 
ficient time to judge of the effect of the final tightness of 
the walls so built 


4 
THE 5'42-MILE ARTHUR PASS TUNNEL on the New 


Zealand Government Railways (3% ft-gage) will be one 
of the largest tunnels in the world. It is on a line cross- 
ing the South Island east and west, between Christchurch 
Work was commenced in 198, and the 


eontract allow five years for completion. It is of 


and Greymouth 


horseshoe section, 14 ft. wide at rail level, with sides of 
15 ft. radius and a roof arch of 7 ft. 3 ins, radius In 
soft ground it has an invert with a radius of 15 ft. at 
the center and 4 ft. 6 ins. at the sides The heigh 
above rail level is about 15% ft The ordinary section 
has a 12-in. lining and a rectangular side draw (below 
the level of the floor) overed by oncrete lab Th 
invert section has a 24-in. lining, and a center drain of 
oncrete block slab The lining of 


faced with concrete blocks Com] 





used and the explosive is gelignite 





ompressors at 


each end of the tunnel are driven by Pelton wheels oper- 
ating under 700 ft. head. A bottom 


wide and 7 ft. high is driven first, and behind this is 


a 
smaller top heading. The rate of progress is iid to 
average 12 ft. per day at each end of the tunn 

A STEP TOWARD THE METRIC SYSTEM was iaket 
in Australia on Aug. 4 The House of Represent itives 


of Australia on that date adopted, by a vote of 
a resolution pledging the Government to 


oo to 2 
seek tire ip 
proval of the next Imperial Conference to a common de 
mal system of 
the British further provides 


that in case this proposition is not adopted, the Govern 


metric weights and measures throughout 


Empire. The 





resolution 


ment will proceed with the consideration of such a reform 
in Australia and invite the cooperation of New Zealand 

We are indebted for a copy of the report of the adopted 
resolution to Mr. John H. Twigg, of the Indian Civil 
Service (Retired). He also informs us that the London 
Chamber of Commerce has announced the preparation 
of a scheme by the Russian Government for introducing 
metric weights and measures in Russia, and that legis- 
lation looking to that end will shortly be laid before the 
Duma. 








ELECTRIC-CURRENT RECORDERS for street cars in 
Europe are treated in a paper by Mr. M. Battes, Manager 
Frankfort Municipal Tramways, before the International 
Street and Interurban Railway Association, Brussels, 
Belgium, Sept. 6, 1910 (abstracted in ‘Electric Railway 
Journal,’’ Oct. 1). Three general types of instruments 





were reported to be in general use for encouraging 
current clocks, wattmeters and 
ampere-hour meters. The Amsterdam municipal tram- 
ways use current clocks on all of their 235 motor cars 


The cost of each clock is $10.50, installed, and the main- 
tenance is negligible. 


longer coasting periods: 


‘urrent consumption has been re- 
duced from SST watthours to 776 per car mile, giving a 
saving of $5,920 a year. The Grosse Berliner Strassen- 
bahn has current clocks on all motor cars (1,491), costing 
$10.25, installed. An energy consumption saving of 8.6% 
has been secured The current clocks are 








in the 
cities of Diisseldorf, Barmen, Hagen, Nuremberg, Utrecht, 
Vienna, Wiesbaden and Zurich The municipal tram- 
ways in Dresden use wattmeters on all motor cars (504), 
costing $18.75 per installation The Stockholm tram- 
ways, also, have wattmeters costing $41.25 The third 
system in use (ampere-hour meters) is to be found on 


all cars-of the Bordeaux tramways. The cost has been 
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$21.40 r car, and an 01 f 10 ! M Eck vas bo irsville, Ohio, o AMERICAN SOCIETY OF AGRICULTURAL  ENGI- 
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i I ure Marscil Par re trying severa \ S SoD S52 he d telegraphy and : ait . 
res ‘ , 5 : 2 ; ; ep Ly 27-28. Annual meeting at Lafayette, Ind. Secy. 
ype f recorder but have not settled on any one pel 1 motruction OF fine o that he may Indee E. W. Hamilton, Iowa State College, Ames, Iowa. 
y 1 rhe use of nt recorders on New York rail- b tid to have been a pioneer in this great industry eeuetat 
ways W 1 ribed in Engineering News, July 14, p. 46 Dur ‘ War Mr. Eckert made patrioti CANADIAN SOCIETY OF CIVIL ENGINEERS 
> K first Superin lent of Military Tele At the general section meeting of Oct. 18, Mr. S. Blumen 
TRANSMISSION OF HEAT THROUGH CONCRETE yepar ent i e Potomia with the rank of C thal read a paper on ‘“‘Traction Stresses.”’ 
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ar ae aaa va ‘ an nie ae een - me sa q : first ‘‘club night’? of the season was held at Harrisburg 
nittee on Re ree ‘oncrete of the nstitution of Civil breveted, Lieut nt-Colonel, Colonel ai srigadier en- : 
re teinforced Concr he Institution oo ; pica ; Pa, Oct. 14 Mr. Daniel Haller gave a lecture ou 
| y Mr. R. J. G. Read. Mr. Read said: ral of the Vo ers for meritorious and di syle Public Improvements.”’ 
A biscu iwctory was built some 4 or 5 year igo at ervice He wa \ int Secretary of War 1866-67, 
Bermondsey, Eng., in the old-fashioned way with cast fter v h vas continuously an official of the West BROOKLYN ENGINEERS CLUB.—A regular meeting 
iron columr and rolled steel joist from column to Tnio ry rap Co becoming President in 1892 was held Oct. 15 at which Mr. Wm. T. Donnelly read a 
olumn, and the foundations of the columns we ewe oe - e ; paper on “Electrification of the Works of the John N 
o ) A pair of I pile was driver 1 remain rman of the Board of Directors up 
to the ballast: on the e was placed Robins Co., Erie Basin, Brooklyn, N. Y. 
ro 1 € vist nd f cor t o ‘ ; ap re TAY CLO . thi ' 
k ia - Fo . Rsio -G . : poten celica ed S. A. retired, died ST. LOUIS RAILWAY CLUB.—At the monthly meet 
7 ine t nat ~ wi miantal e 5 ala : 

2 seemed to be ng At dhis he Ba sidenn, Gal do Octo os: atthe ageral ing Oct. 14, Prof. A. S. Langsdorf, of Washington Uni 
were icked up the buildir t g « p iH nes tthe United States Le- versity presented a paper prepared by Mr. Wm. M. Gor 
ind worse nd I recommended tha k F ; : ies : aoe . ee ee Ne a Siae € Cant Sar?’ 
acess silk wal al aE RG ceAKee : . te s i -ans aretuated from man on ‘Products and Uses of Coal Tar. 

It was a difficult case, because th column the l ed St Military Academy at West Point in SAN FRANCISCO ASSOCIATION OF members of the 
9 es gr oe "ae a i vegan on 18G4 and immediately saw active service as First Lieu American Society of Civil Engineers.—At the regular 
nh gxrount or. nererore ley n aoy y ye é 
hrough the brickwork of the furnace till got to tenant oO e Engineer He was breveted Captain on meeting of Oct. 21, Mr. James H. Wise presented an il- 
he base of the column W he they got 1 they pril ”. 1865. for za t service at Petersburg, Va ind lustrated paper on ‘‘The Lake Arthur Earth Dam.”’ 
: : Ay 2; 3 illa rvi it I ; 
found that the concrete was 6 i! velow the botto a = tn] : ies eae aon siacteiedren Aieetcaiaatiand tee = snus cose 9 ne 
t he ; olumn, and that the column was absolutely unsu mimissioned jtain in 1867, and Col in LW, when MUNICIPAL ENGINEERS OF THE CITY OF NEW 
ported, simply held up by the lied steel joists which he retired, at his own request, with rank of rigadier- YORK.—A paper on “The Pavement Problem in the 
rr the floor On sinking | r they found that Gener: During these years he was prominen sorough of Manhattan,’’ by Mr. Geo. W. Tillson, Chief 
he tops of the piles were entirely destroyed by fire, and : A a - 5 : ; 
the piles were charred down for a distance of about +4 ft ed e work o Army Engineer Ingineer of the Bureau of Highways, Borough of Man- 
ins. below the mcrete, due to the heat from the was at one time Divisior Engineer of the Pa coast hattan, was presented at the regular meeting of Oct. 26. 
furnace. The flue that gave off the heat was 5 ft. 6 ins Nwisior | 1 1ited State epresenta ‘eke erect . “Ty wNAINR Re 
tbove the bottom of the concrete, so that heat had “1 Y wes vies. eee ae “ - BY AMERICAN SOCIHTY OF CIVIL ENGINEERS.—At 
gone rig through the whole of the con nd had e Paris — aan en ae _ he meeting in New York City Oct. 19, a paper on 
burnt awa) t} v ce ul ; re ils ve) ‘ rs sat ee eae ee 1 The Reconstruction of the Passenger Terminals at 
it so hot nat UL ie lardly 1 ip of if, D 1 VY lery 3° which was publishes ie Sone ‘ : 
the heat h id not d .maged the ret to any extent ; nd “Moe E enews eae ee Washington, D. C. by W. F. Strouse, was presented 
ss eee 18S for discussion. The paper was published in the August 
Robert W. MacFarland, a former President of Miami number of the ‘‘Proceedings.’’ 
> und the tim of his eat! =m ti +e . ’ . TOTITTP ED > TYTN TQINREDe 
Personals. Univer and at the time of his death En set’ AMERICAN INSTITUTE OF MINING ENGINEERS.- 
¢ - of Civil Engineering ¢ } State Univers die I : : ‘ ; ae | 
Mr. Richard S. Jackson, a former official of the Ch fessor 0 vil Engineering at Ohio State Un y, died In our issue of Oct. 20 the heading giving the name of 
: D } r t : t . suntry home near hic *rot . . . A 
go, Rock Island & Pacific Ry., has been elected a Vice O » at a ee ord, Ohi ¢ Pro the society was omitted, through a printer's error, from 
President of the Great Norther MacFarlan born on June 16, 1825, in Champaign Co 





the item regarding the Canal Zone trip of the Institute 





eis \ H. Sabir in dice. ie ML E a la aa Ohio He was graduated from Ohio Wesleyan University The item begins with the words, “About 120 members.” 
abin, Am u., ha t n atl n 1 - nd received his J deere ere in ss an . ; a 

pointed consulting chemist of the National Lead Co., with ms er ness ees ae - Ec rae a” e oe ; near the top of the third column, p. 454. 

f 111 1 i N \ k C in LL. D. in 1SS84 He spent the greater part of a long 

offices at 11 sroadway ew ork t 


coaed % : cad NATIONAL ELECTRIC LIGHT ASSOCIATION.—A 
er in eaucs ns ne "ising generations 


Mr. J. H. Knowles, formerly Assistant Engineer on the Georgia section of this association has been formed with 

















e { he served h eou W lis } » on . ~ 
San Pedro, Los Angeles & Salt Lake Ry. at Salt Lake To ae oe intantt t membership of 36 (11 Class A, 25 Class B). At a meet 
City. Utah, has bes ippointed Divisic Engineer of the eT ic ascegee A a a or aaa aes ing held at Atlanta, Oct. 20, 21, section officers were 
x . ae slecte ae Pe) g: Swaatida . laarira ’ 
Western Pacific Ry. at Elko, Nev. ment Daring thie-neriod and ubiil 1872 he was Pro = i as follows: President, John S. Bleecker, (Co 
; ; ; 7 umbus; Vice-Presiden ’ R. Collier lanta: Exec 
Mr. E. T. Thurstor Jr., Asso M. Am. Soc. C. E., essor of Mathematics and Astronomy at Miami Uni mis c a Ww. R aoe Atlanta; Execu 
; 3 as : - S ; tive Committee, J. J. Cagney, Macon; R. P. Mayo, At 
formerly of the firm of Conchot & Thursto esig versity From 1873 until 1SS5> he was Professor of Math ' Burd I : "y con; Ee fayo, Au 
, 13008 a gusta; urdett Lo is, Jr. Taveross: Secretary-Treas 
ind Constru Engineer has opened a office i ematics, Astronomy and Civil Engineering at Ohio State : aE, oe r., Waycross; Secretary-Treas 
. . to} ed ; : are : urer, H. M. Corse, Columbus 
San Francisco, Cal., as a ynsulting engineer University, during the latter part of this time he was ° 
l sais eat M Ninsipks Soc. C. E., has opened lso State Inspector of Railroads He was President of ENGINEERS CLUB OF ST. LOUIS.—A_ paper on 
4 ffice at 2114 Fisher Chicago, Ill., and will Miami University from 1885 to ISSS; from then until Fire Effects on Building Material and Permanent 
oO le S eral « g ‘ making a 1899 he practiced as a civil and mining engineer. He Elimination, by Mr. Frank B. Gilbreth, of New York 
ecialty of mu pal work and concrete structures. was the editor of six books of Virgil and a frequent con seb ait aa at a meeting in St. Louis under the joint 
; ributor to mathematica ustronomical and_historica tuspices of this lub and the American Society of 
Ddwe >. Bemis, former Supe tendent o . rat = ean 
Mr. I ird | se yrmerly I we ; weazines and review He was a member of the Ohio Mechanical Engineers Oct. 15, This paper had been 
Water Works f Clevelan¢ Ohic has beer elievec eae ? 2 scmeeaii + 
y r Works o eveland eee I ? Historical Society and the National Geographical Society. reviously presented at a meeting of the latter society 
luty as Deputy Commissioner of the Department of Water ; n New York City. 
Saeny ‘ ne Mect ric y f \ rk City ing —_———_—_—q4- 2 —_______—_. . P : 
upply, Gas and Electricity o vy York City, owin At the regular meeting of Oct. 19, Prof. A. S. Langs 
o differences with the Cor ioner, Mr. Henry § 





Engineering Societies. dorf presented a paper on ‘‘The Uses of the Oscillograph 
Thompson Mr. Bemis was appointed last November by IE INGINEE J 
a eekacaas exe BLUE ROOM ENGINEERING SOCIETY.—This organi- 
ivor a 10T . : 
; NATIONAL MUNICIPAL LEAGUE. zation, with a membership made up of the operating en 
tir 





Mr. Marvin Hugh President of the Chicago & North Nov. 14-18 Annual meeting at Buffalo, N. Y., Secy gineers in charge of electric light d ste Jlants in 

: . ri ight an am plan ni 

weste Ry. for nearly 24 year has 1 1. = =Mr R. Woodruff, North American Bldg., Philadelphia, New york City and vicinity, announces a meeting at the 
Hughitt is 78 years old and has been in railway work a 





TAM ' ’ . _ Engineering Societies’ ilding, 2 fest 3f Ss 
since 1856. He continues his connection with the Chicago NATIONAL ASSOCIATION OF RAILWAY COMMIS SN 
ince 1856 fe contin his conn ion wi ! hicag SIONERS ; Saturday evening, Oct. 29. The paper of the 
& Northwestern as chairman of the Board of Directors Nov. 15. Annual meeting at Washington, D. C. Secy 





) ; is entitled, ‘‘Isolated Plants vs. Public Venders 
Interstate Commerce Commission, 


He is succeeded as President by Mr. William A. Gard- “Wm. H. Com 


























Sr ; ! of Electricity."’ by Charles G. Armstrong, Consulting 
ner, a former Vice-President Washington, D. ¢ Engineer. It will be followed by a paper entitled ‘Heat 
3 ee ad AMERICAN RAILWAY ASSOCIATION. ao eee eee 7S ee eh 
Mr. R. E. Boswell, Superintendent of the 6th Division Nov. 16 mi-annual meeting at St. Louis, Mo. Secy Light and Power in Buildings,’’ by C. M. Ripley, Aso 
of the Seaboard Air Line Ry it Jacksonville, Fla., ha 24 Park Pl., New York City M. Am. Inst. Elec. E. Mr. Ripley will discuss the 
resigned. This division has been abolished and will be NAVAL ARCHITECTS AND MARINE EN variations in operating cost of 17 office buildings in 
me d into the two a join ng divisions with nigga ; River iene at New York City Secy New York City. 
e1 at Savannah, Ga ind Jacksonville Fla. W. J. Baxter, 29 West 39th St., New York City. NATIONAL SOCIETY FOR THE PROMOTION OF 
Mr. W. J. Gooding, Jr., who has been Division Engineet NATIONAL SOCI FOR THE PROMOTION OF IN INDUSTRIAL EDUCATION.—At the fourth annual con 
the 6th division, has been transferred to Savannah DUSTRIAL EDUCATION aade ain ios ae charts : os ae : ex tee 
CQ: Nov. 17-19 nnual convention at Boston, Mass. Se Vee My Raw Mass., Nov. 17-19, the first day will 
” James C , 20 West 44th St., New York C be devoted to papers on trade schools for girls The 
Mr. D. D. Colvin, Assoc. M Soc. C. E., formerly “ARY ASSOCIATION. Friday morning session, Nov. 18, will take up apprentic: 
Chief Engineer of the Pan-American R. R. at Gamboa Annual meeting at Lakewood, N. J. Secy., ship and corporation schools. Men in charge of the ap 
Oaxaca, Mex., has been made Assistant Chief Enginee ee Arungton, m. J ct ai prenticeship courses of a number of large corporation 
of the combined Pan-American R. R. and the Veracruz SOCIETY OF REFRIGERATING ENGI- are expected to speak 
& Isthmus R. R., both of which have been merged : Annual meeting at New York City Secy Part time and evening schools will be the subject for 
with The National Rys. of Mexico and are under the f Ross, 154 Nassau St., New York City the session on Friday afternoon Papers will be read as 
general jurisdiction of Mr. J. M. Reid, Chief Engineer of es eae ENGINEERS follows: “The Fitchburg Plan,’ W. B. Hunter, Director 
: ros vs at ' : ‘ Annual meeting at New York City, Se ; : tr : ‘ . 
The Natio of Mexico. Mr. Colvin's headquarter W. Rice, 20 West 29th ice York Cits 5 Industrial Department, Fitchburg (Mass.) High School: 


will be at Tierra Blan Ver. Mes \MERICAN INSTITUTE OF CHEMICAL ENGINEERS “The Beverly Industrial School,” Adelbert L. Safford, 
. Ly 7-9. Annual meeting at New York City Secy., Superintendent of Schools, Chelsea, Mass.; ‘‘The Public 
Obituary. 1. C. Olsen, Polytechnic Institute, Brooklyn, N. Y Schools and t} 


he Apprentices of Cincinnati,”” Frank B 
Mar 














ee gee soe ASSOCIATION OF AMERICAN PORTLAND CEMENT Dyer, Superintendent of Schools, Cincinnati, Ohio: “The 

tr = ms ns ene 7 l i ee ys a oes “eh De - ret " Ar aad onvention at New York City Evening nv _ en: mn = peninen ote: 2 

) l Secy., Percy H. Wilson, Land Title Bldg.. Philadel intendent of Schools, Boston, Mass.; ‘Evening Industrial 

tion System lines near Staunton on Oct. 4 Mr. Mille phia. Pa Schools of Massachusetts,’’ C. A. Prosser, Deputy State 
va ‘ il coal mine operator and et eer and had NATIONAL | ASSOCIATION OF CEMENT USERS “Commissioner of Education, Boston, Mass 

oe ae os wy wo oi ot 2 = = ae i Z eb Oe ee nt, - ' “0 “3k  aaaahies seen” nae —— . ee Dr. George Rerscuetsteiner Superin 

I I Philadelphia endent of Schools, Munich, Bavaria, will present a 

tion and had been ap S) FCAT A REMDEE OFS AMERICAN ASSOCIATION FOR THE ADVANCEMENT — Paper on “Continuation Schools of Germany.” The social 

State « to organi \ine-rescue work OF_ SCIENCE, , ; meaning of industrial education will be discussed by 

Thomas T. Eckert, former President of t Wester on “i an ree . ae et M OW ene L, general speakers at the closing session on Saturday 

Union Telegraph Co., died on O 20 t Long Bran D. Cc. eee ear : vee a morning 
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